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How BROWN & SHARPE mounts the spindle 
of its No. 12-3HP Plain Milling Machine 
on Timken bearings to prevent chatter, 
take heavy loads, help assure economical 
operation. 





% ty 
Climb mills both ways ...TIMKEN® bearings 
prevent chatter in heavy cutting 





7 make heavy cuts without chat- e HEAVY LOADS ABSORBED “TIMKEN”. The Timken Roller 
ter, Brown & Sharpe mounts the Bearing Company, Canton 6, Ohio. 
spindle of its No. 12-3HP Plain Mill- Canadian plant: St. Thomas, Ontario. 
ing Machine on two Timken’ tapered Cable address: ““TIMROSCO”. 

roller bearings. For smooth power 


Rollers and races on Timken bear- 
ings are case-carburized to have a 
hard, wear-resistant surface over a 
tough, shock-resistant core. I hey 
transmission, they use four Timken 4 

take heavy loads and come back for i, : 
hearings in the bevel gear drive to ponies fy Bd / vet mean 
the spindle. And to take climb mill- . ; siiite : 
ing’s pulsating loads, two Timken e FRICTION VIRTUALLY ELIMINATED 
hearings are used in the feed screw 
drive. Result—production milling 
is fast and accurate. Here’s why. 


Timken bearings are geometrically 
designed to have true rolling motion 
and are precision-made to live up to 
e@ SPINDLE RIGIDITY MAINTAINED their design. Practically friction-free, 


Timken bearings hold the spindle in they last longer and run smoother. 


positive alignment. Their tapered de And to assure complete quality con- 





sign lets them take both radial and trol, we even make our own electric 
thrust loads in anv combination. And furnace fine alloy steel. No other 
full line contact between rollers and American bearing maker does. So 
races gives Timken bearings extra for vour No. | bearing value, always 
load-carrying Capacity. specify bearings trade-marked 


TI M Kk N TAPERED ROLLER BEARINGS ROLL THE LOAD 
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ATLAS 7YCUSIQMEELE 


“HUSH-HUSH” ASSEMBLIES FOR 


THE FALCON 


N° HIDING place “‘upstairs’’ for enemy bombers 








with The Falcon on the hunt. This newest 
guided missile is being produced for the U. S. Air 


Force by Hughes Aircraft Company. 





Some of the “‘innards”’ of this bird of prey are 


ATLAS-Precisioneered and classified ‘‘confiden- 


tial.’’ But there’s no secret as to how ATLAS can 


t help you develop parts and assemblies from pilot 
stage to production efficiency for radar . . . sonar 
. systems... computers... correctors . . . all types 


of electro-mechanical devices. Just bring your 
designs to ATLAS. At your disposal on a job 
basis are our men, equipment, techniques; facili- 
ties available for prototype, pilot run, and or 
volume production. 

When war or peace demands a product, call on 
ATLAS Precision Products Co. (Div. of Pruden- 
tial Industries), Philadelphia 24, Pa. 

Send for booklet, ‘“‘Precisioneering Electro- 


mechanical Equipment.” 
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Here’s where you'll find the performance record 
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At vital control points on aircraft 
in the air and on the drawing boards, 


Shafer Aircraft Bearings carry the load. 


— 
. - 
1 li 
TAP BEARINGS Bur agen Ave. 
owners Grove, i. 
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A VITAL CENTER OF INDUSTRIAL 
AND ARMED FORCES RESEARCH 


/~ ¥ 4 U. S. Naval Ordnance Plant, Louisville, Ky 
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Temco of Tennessee <“Ss-2 i Oak Ridge , McGee-Tyson, 


| TENN. é -- ff National Laboratories, 5% x Knoxville, — 
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MIDDLE TENNESSEE—THE HEART OF THE 
INDUSTRIAL SOUTHLAND—IS BOOMING! RESEARCH AND PRODUCTION CAPABILITIES 


And Temco of Tennessee is in the forefront of the 
advance, capturing an ever increasing share of the 
national gas heating equipment market, and pro- Ballistic Testing 
ducing a special purpose shell and other ordnance Instrumentation 
items for the Armed Forces. Also taking on ad- 
Mechanical Design 

vanced research problems, turning them over to a and Development 
highly trained staff of technicians, and coming up ; Missiles 

' ‘ Munitions and Weapons 
with the answers—developing new products to solve Development Ammunition 
specific problems. If you have a research or produc- 
tion problem that calls for highly trained scientific 
skills, turn to Temco. 

For complete specific details send for free copies 


of Temco’s booklets, “New Horizons Through Re- TE wi = 
search” and “Supplier to the Armed Forces.” ' ’ ri ¢. 


NASHVILLE 9, TENNESSEE 


Telemetering Gas Heating 
Equipment 


Air Conditioning 
Equipment 


Ceramic Coatings 


Inquiries are invited from Engineers, Physicists and Mathematicians 


desiring position with a progressive research organization 
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Pinboards simplify 
electronic computing... 
multiply technical talent 


A desk-size computer for the 
instant solution of problems 
between the scope of desk 
calculators and costly “electronic 
brains.” Saves priceless hours 

for engineering personnel 

Exclusive pinboard programming — 


makes the difference... 


More E101’s are shortening the 
time between problem and solution 
than all other comparable 
electronic computers combined. 
They can be delivered, installed 
and put to work immediately. 

For complete descriptive booklet, 
or the solution to one of your 
typical problems, write: 


ElectroData 


-B) Division of Burroughs Corporation 
with world-wide sales and service facilities 
460 Sierra Madre Villa 

Pasadena, California 
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PUMPS... 
ge COMPRESSORS... 
TURBINES... 


and other dependable 
accessories...specify 


PROPULSION RESEARCH CORPORATION 


Successful engineering demands the highest order 

of creative thinking, tempered by a finely-tuned 

sense of responsibility. At Propulsion Research 

Corporation you'll find such engineering to an 

exceptional degree, always balanced by a deep 
MODEL 119 ; ar ; 

ALTERNATOR COOLER understanding and appreciation of your problems. 
Shut-off Valve. Pneumatically-actu- This blending of skill, purpose and understanding 
ee enables PRC to create accessories which set new 
standards of performance and efficiency for both 
aircraft and missiles. And in addition to providing 
a fully-engineered accessory to your specific needs, 
PRC has the integrated production facilities to 
produce your accessory efficiently, accurately and 
economically. You’re invited to utilize the ex- 
ceptional talent and experience of PRC — you 
need only call in our accessories engineers. They'll 
be glad to work with you. 


PROPULSION RESEARCH CORPORATION @ 


A SUBSIDIARY OF 


CURTISS-WRIGHT 


MODEL 100 BLOWER CORPORATION + SANTA MONICA, CALIFORNIA 
For aircraft applications. High 
speed, high pressure rise. 


PROPULSION RESEARCH CORPORATION * ACCESSORY MANUFACTURING and TEST DEPT. * 1860 FRANKLIN STREET * SANTA MONICA, CALIFORNIA 
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DESIGN beyond the expected 
The DOV AP prototype (above) is 
one half the size called for in speci- 


hications, 


PACKAGING beyond the expected 
Shielding of critical areas and equal- 
of heat enabled DOVAP to 


operate at higher temperatures than 


izing 


specified...without benefit of coo 


by either conduction or convection. 


PERFORMANCE beyond the expected 
Where momentary loss of signal 
means the end of usefulness, DOVAP 
functioned unfailingly...under en 
ronmental conditions of shock and 


vibration more severe than specified. 


ASSIGNMENT 
MISSILE 


Withstanding torture is a specialty 
Bell's Doppler Velox ity and Position indic ator 
(DOVAP), designed and developed for an 


inter-continenta! missile (classified). In proto- 


of Packard 


type environmental tests, this high powered 
Doppler Transponder was subjected to tempera- 
ture, shock and vibration beyond the extremes 
expected in flight...beyond the extremes 


called for in specifications. 


RESULT: Reliable signal and continuous trans- 


mission for an incredible life span, 


tz 
S= 


PACKARD BELL ELECTRONICS 


TECHNICAL PRODUCTS DIVISION 


Los Angele 
BRadsh 


STE Aa eS sad 











Solar Advanced Technology 





Taming hard-to-work titanium 
with “‘purge chamber” welding 


AIRCRAFT AND MISSILE DESIGNERS ill for 
more and more titanium. The superior 
strength-to-weight ratio of this new 
metal saves vital pounds in airframe, 
engine and missile components. Solar is 
leading the way in taming this hard-to- 
work metal. 

The plastic purge chamber, shown 
above, is a Solar development to 
facilitate welding of titanium in an 
atmosphere which protects the weld 
from elements in the air. It is one of 
many advanced fabricating techniques 


perfected in Solar laboratories to help 


New “Solar Advanced Technology” facilities brochure is of value to vou... 


realize titanium’s promise. As a result, 
Solar today is among the largest users 
of titanium for aviation purposes, and is 
constantly testing and working with 
new materials requiring experience and 
expert ability. 

This is one example of Solar 
advanced tec hnology —acombination 
of skills, facilities and forward-looking 
pioneering. Perhaps Solar can bring a 
fresh viewpoint to your difficult metal- 
working problems. Write to Depart- 
ment D-36, Solar Aircraft Company, 
San Diego 12, California, 








SOLAR 


AIRCRAFT COMPANY 


ENGINEERS WANTED Unlimited oppor- 


with Solar! Write for new | 





Write for it. 


DESIGNERS, DEVELOPERS AND MANUFACTURERS + GAS TURBINES « AIRCRAFT AND MISSILE COMPONENTS + BELLOWS + CONTROLS + COATINGS + METAL ALLOY PRODUCTS 
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UNITED STATES ARMY 
Corps of Engineers 
Ordnance Corps’ 


UNITED STATES NAVY 
Bureau of Aeronautics 
Bureau of Ships 
Bureau of Yards and Docks 
Office of Naval Research 


UNITED STATES AIR FORCE 
Air Materiel Command 
Air Research and Development Command 
Strategic Air Command 


INTERNATIONAL COOPERATION ADMINISTRATION 


UNITED STATES ATOMIC ENERGY COMMISSION 


BROOKHAVEN NATIONAL LABORATORY— 
Associated Universities, Inc. 


BOEING AIRPLANE COMPANY 
CURTISS-WRIGHT CORPORATION 
LOCKHEED AIRCRAFT CORPORATION 
MARQUARDT AIRCRAFT CO. 

NORTH AMERICAN AVIATION, INC. 
NORTHROP AIRCRAFT, INC. 

PAN AMERICAN WORLD AIRWAYS SYSTEM 


— a. ; : ~ - 
EK Yr) = l neerinr 2S AVCO MANUFACTURING CORPORATION 


A oe THE GARRETT CORPORATION 

merica S HYDRO-AIRE INC., 

on . Subsidiary of Crane Co. 

Defense PHILLIPS PETROLEUM COMPANY 
RADIATION, INC. 


We are very proud to have served some of 
our country’s most important organizations 
engaged in national defense. The names of a 
few of them are listed here. Our congratula- 
tions to all for a job well done. 





PARSONS 


THE RALPH M. PARSONS COMPANY 





ENGINEERS* CONSTRUCTORS 
LOS ANGELES 
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Booster Fuel Controls Rocket Engine 








Rocket Engine Control System 


Rocket Fuel System 


>in a guided missil t takes sf 


ultac a 


in develo e, cach check-o 


THOUSANDS OF “FAULTS” ¢ 


capable of causing it to mistire or swerve off-course. Pre-launching of enemys 


IN MINUTES, NOT HOURS, 4/! critical parts can 
now be checked by combat personnel not 
by 


ve 
ruck- 

Connected to missile, 
1 fau like 


jects punch card indi- 


simply buttons on 


RACH 


flashes discovere¢ 


cialists pressing 


mounted system 


RACE 


screen 


Its on television 
and automatically ¢ 


cating repair instructions. 


4 iy 7, 


IN FLIGHT, RACI checked guided 
missile flashes toward target, perform 
ngineered 


fi 


possible 


ing at the peak Capacity ¢ 


into it, with all component netior 
ing to 
opportunity 


give missile best 


to reach and destroy 


objective 


When a rifle bullet misfires you simply fire 
another. Guided however, 
costly and complex, packed with precision 


missiles, are 
parts in hair-line adjustment. When these 
“birds” take off, they've got to fly right the 
first time! 

At present, making sure missiles perform 
properly takes hours, even days, of careful 
testing by highly trained crews. And under 
the stress of actual combat, the best-trained 
crew might neglect an important check- 
point—and there are thousands of potential 
trouble-spots in a typical missile. 

Sperry’s new 
called RACE does the job in only minutes 

with littke chance for error, RACE (for 
Rapid Automatic Check-out Equipment) 


missile testing system 


TORY BEHIND THE STORY 


Stabilization 
Electrical Power 


Hydraulic-pneumatic Power 


vecialized technicians many hours 


a small but fatal defect might be missed. 


“RACE” TO BOOST MISSILE 
STRIKING POWER 


Electronic System Cuts Launching Time, Ups Dependability 


tests all missile components at the launch 
ing platform, the fault 
even tells the operator how to fix it. And 
RACE doesn't make a mistake because it 
checks itself while 
Result is, missiles are ready to launch far 
quicker likely to 
with full effectiveness 

Designed test supersonic 
well RACI 
national defense by keeping key weapons 
fit to fight 


cPtR Ay GYROSCOPE COMPANY 


warns ol tiniest 


checks the missile 


it 


and are more perform 


to aircraft as 


as missiles, will strengthen our 





These compact hydraulic units are the “heart”’ of 
the Controlled-Pressure Gun Control System de- 
signed, developed and manufactured by Cadillac 
Gage Company for installation in all current 
production of U.S. Army Tanks 


High speed gun aiming at moving and stationary 
targets is the “success’’ feature of this uncom- 
plicated Gun Control System. Guns can be fired 
electrically, superelevation applied automatically 
to the guns while ranging, and manual operation 


is provided in the event of tank power failure 


Cadillac Gage Company's Engineering Depart- 
ment is continually conducting research into new 
methods and material for application to Ordnance 
Equipment and to new hydraulic systems for both 
civilian and military applications 

Cadillac Gage Electro-Hydraulic Valves are 
being adapted to the latest designs for Gun 
Control Systems. 





SERVO VALVES * Cadillac G ige Company Major producer 
of Electro-Hydraulic Servo Valves, both Flow C ind Pres- 
sure Control. In addition to various military lillac Gage 
Company's Servo Valves have almost | ustrial 


for entatiy to call 


applications. Write for literature, or fo 


GAGE COMPANY 
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How UHF radio 


got seven-league 


boots 


Giant over-the-horizon antenna designed by Bell Telephone Lab- 
oratories for “White Alice,” Air Force Alaskan defense communi- 


cations network, 


rir 

Tue huge antenna systems which 
project ultra-high frequency radio 
communications beyond the horizon 
began when a Bell Telephone Labora- 
tories engineer became intrigued with 
a strange phenomenon. Although these 
radio waves were supposed to be use- 
ful only over line-of-sight distances, 
the waves displayed a mysterious tend- 
ency to take off in a giant stride to 


antennas beyond the horizon. 


This phenomenon had been studied 
both here and abroad. but no practical 
use Was seen until the engineer hee ame 
interested and thoroughly sifted the ex- 
periment il data. He came up with the 
stimulating conclusion that over-the- 
horizon transmission is far stronger 
and much more dependable than was 
generally supposed. Further he pre- 
dicted that it could be utilized to sup- 
ply dependable broadband communi- 
cations. He and his associates at Bell 
Laboratories confirmed the prediction 
experimentally, then drew up require- 
ments for the first over-the-horizon 


UHF transmission system. 


14 


This pioneer work at Bell Telephone 
Laboratories has greatly increased the 
usefulness of UHF communications. 
For example, over-the-horizon  trans- 
mission now provides critically impor- 
tant communications between remote 


military outposts in the Arctic and in 


the far north. 


For the Bell System it can provide 
important new links for telephone con- 
versations and television. 

Kenneth 
B.S.E.] University 
of New Mexico: M.S.. 
Massachusetts Insti 


tute ol 


Bullington, 


lechnology: 
recipient of the 1956 
Morris Liebmann Me 
morial Prize and the 
1956 Stuart Ballantine 


\, Medal for his contri- 


butions in the field of over-the-horizon ultra- 


high frequency radio transmission 


Experimental antenna used in early over- 
the-horizon UHF radio transmission re 
search. Research extended transmission 


from 30 miles line-of-sight to 200 miles. 


BELL TELEPHONE LABORATORIES B&B 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 


ORDNANCE 











Cool Performance In A Hot Engine 


Major U. S. manufacturers of jet aircraft engines have 
learned to depend on American Welding rings and cir- 
cular components of stainless steel, titanium or other 
special alloys to solve many of the problems created by 
the requirements of today’s supersonic performance. 
American Welding is equipped to form, weld, fabricate 
and machine rings and weldments from 6” to 96” 
in diameter. 

Why not contact American Welding’s Industrial Products 
Division to talk about rings and components where top 
performance is required. 


THE AMERICAN WELDING & MANUFACTURING CO. 
528 Dietz Road . Warren, Ohio 


AMERICAN WELDING 


The World's Leading Manufacturer of Welded Rings 
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helping 
hands. ... united yet diversified ( ™* 







° 4 
Today, it takes more than a better mousetrap for the 
world to beat a well worn path leading to your door. = 7 
_ 
Today, it takes the helping hands of diversified , \ \ 
industries united under one progressive management. \ an 
7 4 ; 7 
...A management that has the background aD . r rae 4 ) N 
to cut costs and step-up production, and ~ . We a. ™ 
at the same time insure quality 
leadership for each and every product. e 
A management that utilizes the help of each . ; , = { 
division—in getting the best from all divisions. ; : f 
... A management with an attitude that he 
fosters new markets and improved products. . 5 
USI is such an organization—a dynamic group nn = \)| er 
of divisions serving many industries where its | —_ P| OO r 
products are accepted as the finest in the field. i ‘a ae 
An organization that is noted for its ability to Bee iso 
give a helping hand to any branch of industry. 2 = ie 
2 
‘ 
- ; 
J } 
/ CLEARING MACHINE CORPORATION. 
\ > Mecha and hydraulic metal-forming 
aa 1 hal presses and accessories. Plants at 
\ oe ’. Chi ago, Illinois, and Hamiiton, Ohio 
a CHICAGO STEEL TANK COMPANY. Steel tanks 
y of a.l sizes for industry 
Plant at Chicag Illinois 
" AXELSON MANUFACTURING COMPANY. 
Petroleum pumping equipment, milling 
machines, engine athe Ss, aircraft mponents. 
Plants at Los Angeles and Montebs 


California, and St. Louis, Missour 

CONDUIT FITTINGS CORPORATION. Small 
lectrical parts and die-cast ngs 

Plan it at Chicago, Illinois 

SOLAR Ag ogee a Refrigerated 

bulk m ce vare 

ous an Won vk " Uiecunetn 

ORDNANCE DIVISION. Maintains 

rdnance she plant at Rockford, Illinois 

KOPPEL dn ae Inc.— Distributor f 

leading ag ultural and industria! machinery 

and equipment in the Philippine Islands 

U. S. |. INTERNATIONAL. Exporters 

railway equipment and industrial eq 

and machinery to all parts of the w 

GARRETT OIL TOOLS - Manufacturers 

of gas eo valves and other products 
ncerned with produ tion, transmission and 

. : ss . distribu en f Plant at Longview, Texas 

If you would like specific information on the : 
be : . Saag S SOUTHERN we & CASING CO.—Manutactures 

USI products that are serving with distinction pipe and ng for transmission of water 

in your field, we invite you to write today. cil and gas. Plant at Azusa, California 

WESTERN DESIGN AND MANUFACTURING CORP. 


D , nd p . 
Designs and produces electror 





TGA components and ntrol systems for high 

T speed aircraft and guided miss 

U. Ss. INDUS RIES, Inc. USI Plant at Goleta, California 
GENERAL EQUIPMENT CORP. Sales and 

250 Park Avenue, New York, New York service agency in Puerto Ri nenpeaeiinae 

the indu al, agr situ ral and construction 
machinery and « juipment of leading 
American and European manuta turer 


"*A FAMILY OF MEN & MACHINES UNITED TO SERVE INDUSTRY BETTER’ 
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Complex shape of this oil-cooler tube lets it clear moving 


parts insk 


ide a compressor. Swaged ends are ready for brazing 


Bundy helps design a steel pretzel; 
bends it for Kelvinator compressor 


Designing a compressor oil-cooler tube is tricky. 
It must bend like a pretzel to clear moving parts; 
stand up to punishing vibration indefinitely 
yet be mass-produced quickly and economically. 
So when the problem arose, Kelvinator Division 
of American Motors Corp. consulted with the 
tubing experts—Bundy. design engineers. 
Working together, Kelvinator Bundy de- 
signers carefully plotted the intricate bends need- 
clearance within the compressor. Next, 
their design took form in Bundyweld,. Tubing. 
Bundyweld is ductile enough for easy fabrication 
. strong enough to withstand vibration fatigue 
yet costs less than the material used in pre- 


and 


ed for 


vious designs. Finally, the job was turned over to 


BUNDY TUBING COMPANY 


PRODUCER OF SMAL DIAMETER T 


LARGEST 


WORLD'S 





continuously rolled 
twice aterally 
into a tube of uniform 
thickness and passed 


Bundyweld starts as a 
single strip of copper- 
coated steel. Then it’s 





NOTE the exclusive Bundy- 
developed beveled edges 





which afford a smoother 
Bundyweld, double joint, absence of bead 
Copper coating fuses walled and brazed ‘ 
n chan In 
with steel. Result through 34 ow and less chance for any 


eakage 
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Bundy’s modern tubing-fabrication facilities for 
mass production. 

This is but one of the countless problems solved 
by teamwork between Bundy and our customers 
in many industries. In addition t 
perience, we have the advantage of working with 
Bundyweld—the only small-diameter tubing made 
by the shown Leak- 
standard 


years of ex- 


exclusive below. 
proof by test, Bundyweld is the safety 
of the refrigeration and automotive industries 


95°o of today’s cars, 


pi ocess 


is used on in an average of 


20 applications each 


If you have tubing design or fabrication problems, 
Bundy has the answers. It will pay you to call, 
write, or wire us today! 

e DETROIT 14, MICHIGAN 

r F a RR NGI NI r GERMANY ANI 


BUNDYWELD 
UBING 


DOUBLE-WALLED FROM A SINGLE STRIP 








save critical materials .. . reduce costly machining .. . meet highest quality standards 


w OFdnance equipMeENt ix - 


aircraft 
missiles 


Your most critical specifications can be met by Edgewater 
Steel Rings—welded or weldless as required by the 
service. Formed accurately by modern methods, they are 
close to finish size as rolled. Weldless rings are rolled 
from solid steel blocks, in diameters from 5 to 145 inches. 
Welded rings up to 48 inches in diameter are formed 
from bars extruded or rolled to shape. Both types can 
be made in a great variety of sizes and cross-section 
shapes, as shown at the right. Being accurate in size and 
cross-section, Edgewater Rings save costly material and 
machining time. 


Edgewater Steel Company 


P. O. Box 478 °* Pittsburgh 30, Penna. 
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AC BREAKS THE ACCURACY BARRIER WITH 





This is a new concept in inertial guidance—made possible by a 





new type of gyro stabilization of fantastic precision. 


This virtually frictionless system provides the stable platform needed 


for pinpoint accuracy over thousands of miles of flight 


With the ACHIEVER, AC engineers’ long experience in translating 
dreams into electronic circuits has contributed vital guidance to the 


top-priority Air Force ballistic missiles in America's arsenal of 


defense. AC electro-mechanical and production experience is 


GM 


ready and able—right now! 








A giant T-square laid from here 
to any spot on earth couldn’t 
plot a missile’s flight with 














greater accuracy than AC’s THE ELECTRONICS DIVISION OF GENERAL MOTORS 
new inertial guidance system! FLINT, MICHIGAN «© MILWAUKEE 
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Jet aircraft compressor blade produced by the Aviation Divisions of Kelsey-Hayes. 


precision blades for flight propulsion 


the special alloy metals that go into these and other 
products demanding high tensile strength in the high 
the Aviation Divisions of Kelsey-Hayes. Kelsey-Hayes temperature field. Kelsey-Hayes Company, General 
also produces through its own vacuum melting facilities, Offices: Detroit 32, Michigan. 


Superalloy blades, buckets and vanes—precision com- 
ponents for rotating and static assemblies—are products of 


KELSEY-HAYES 


ag/ Aviation, Automotive and Agricultural Parts « Hand Tools for itndustry and Home. 
N 15 PLANTS Detroit and Jackson, Michigan VUcKeesport, Pennsylvania; Los Angeles, California; Windsor, Ontario, Canada 
i} Jackson, Michigan e Springfield, Ohio—: in SPECO <Auitation Division) e Utica, New York—4 plants Utica Drop Forge 


and Tool Division) ¢ Daverport, lowa (French & Hecht Farm Implement and Wheel Division) 
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— The Favorites in Hieh-Strength Steels 


from Great Lakes Steel come two du- 
rable, high-strength steels that let you 
design longer life, strength with lightness, 
and economy into your products. With 
their many diversified applications in 
modern metal design, it will pay you to 
investigate the outstanding advantages 


of these low -alloy, high-strength steels: 


N-AX FINEGRAIN STEEL 


N-AX HIGH-TENSILE STEEL 








N-A-X Alloy Division 
GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan + Division of 


NATIONAL STEEL vig CORPORATION 
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COMPRESSOR BLADES AND 
TURBINE BUCKETS FOR 
JET ENGINES 


WIRE, WRITE or PHONE particulars of 
your problem or objective and we will 
advise promptly what our Powder Metal- 


lurgy technique can do for you. 


7 








HEAVY METAL 


(HIGH DENSITY ALLOY) 
: <4 » , ducted with various borides, silicides and oxides. Combinations 








THE PROBLEM — Industry and Government are engaged 
today in a gigantic effort to develop new alloys and stronger 
metals. The future security of America depends on the success 
of this program. Powder metallurgy, possessing unique advan- 
tages not common with any other process, can solve many of 
the tough metallurgical problems created by the jet age 


THE FACILITY — Metal Carbides, a pioneer in powder metal- 
lurgy, is well qualified by the experience of the past 25 years 
to help your particular problem. Our modern, well- 
equipped plants of over 100,000 sq. ft. are at your disposal, 
manned by skilled technicians. and metallurgists capable of per- 
forming every technique known to powder metallurgy. Here are 


the f t 
te 3 iit. 


solve 


THE PROCESS — Our equipment is varied and complete. 
Cold pressed and sintered parts can be processed in a vacuum 
or controlled atmosphere. Hot pressed parts can be produced 
up to 30” in diameter, up to 100” in length, and up to 5000 Ibs. 
Other available processes include vacuum casting, centrifugal 
casting, hot forging and vacuum impregnation. 


THE MATERIAL — Our experience covers the processing of 
carbides of tungsten, titanium, tantalum, molybdenum, chromium 
and columbium. Extensive experiments have also been con- 
of metals and ceramics have been developed which show great 
promise, and new possibilities seem unlimited. 


THE ANSWER — Metal Carbides has found that by com- 
bining the best features of the above processes — with the right 
combination of metals and materials — totally new advantages 
result. Whether you require a structure that is porous, dense or 
tough —or a material that will withstand heat, corrosion or 
shock — let us put our experience to work helping you reach 


. \ your objective! Metal Carbides Corporation, Youngstown 7, Ohio. 
roe Send for new 84 page Catalog No. 55-G. 










TALIDE*® 
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OUNGSTowN 7. OFM 









HOT PRESSED AND SINTERED CARBIDES - VACUUM METALS 
HEAVY METAL - CERMETS - HIGH TEMPERATURE ALLOYS 


OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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NEW DEPARTURE 


AC 


WITH 50 YEARS 
BALL BEARING EXPERIENCE 
AND THE MOST ADVANCED 
1% METHODS IN THE INDUSTRY TODAY 


NEW DEPARTURE 


PRODUCES A COMPLETE LINE OF 
ULTRA-FINE SMALL BEARINGS FOR 


YOUR PRECISION INSTRUMENT 
REQUIREMENTS 


Catalog on Request 





NEW DEPARTURE—World's Foremost Producer ot Fine Bali Bearings 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 





NEW DEPARTURE e DIVISION OF GENERAL MOTORS e@ BRISTOL, CONN, 
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Your New Navy stands today as a nuclear-age bulwark 
of freedom, a powerful deterrent to aggression. 

Leadership, manpower and mobility form the taut core 
of this strength. But to be an effective force the Navy 
must have effective weapons. 

Chance Vought, with 40 years in the high performance 
military aircraft field, is dedicated to the complex science 
of developing and producing those vital weapons. 





ae 
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“ 
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Todays Navy... power for peace 


Record-breaking Crusader jet fighters, now in squadron 
status, and Regulus guided missiles, on station and ready 
for use when needed, represent a portion of Vought’s 
growing contribution to Navy strength—a strength that 


means power for peace throughout the world. 


CwWANCE a — 
ye UGHT AIRCRAFT 


INCORPORATED SPALLAS,. TEXAS 
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There’s no finer assurance of a long 
and profitable life for a revenue ve- 
hicle than Clark units delivering 


horsepower from fly-wheel to tires. 





That basic usefulness extends with 
equal effectiveness to stationary 


power plants. 


It’s adistinguished family of proved 


money-makers—every one a product 





of planned specialization in this vital 
area of power transmission; every 
one solidly proved by millions of low- 


cost miles. 





Today, as for more than a half-century, 


CLARK 


EQUIPMENT 


CLARK EQUIPMENT COMPANY 
BUCHANAN 12, MICHIGAN 


it's good business 





to do business with 
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Rigidity! At equal weight, magnesium is 18 times stiffer than steel 


light 
a structural 


Magnesium’s uniqu combination of strength and 


weight gives it some outstanding abilities as 


Take 
the stiffness of a 


for example. A magnesium bar has 


steel bar of the 


metal rigidity, 


99 


Sam clime nsions 


as the cube of section thickness. So, if 


magnesium 1s increase d to that of the 
vet 


But stiffness increases 
thickness of the 
steel. the magnesium bar will be over 70% 
And if thickness is further increased 
until the bars are of equ il weight, the magnesium bar will be 


L878 % 1S times—m 


CTwWice 
more rigid 
we igh only half as much 
' 


or ove! re rigid 


YOU CAN DEPEND ON 


26 


Similarly, a magnesium bar of equal rigidity to an aluminum 


bar will weigh only 75° as much as the aluminum bar. At 


equal weight, the magnesium bar will be over twice as stiff 


From these facts it’s easy to see that magnesium can do a 
structural job equal to or better than steel and aluminum 
and with appreciable savings in weight—whenever it’s prac- 


tical to 


thickness. 


increase section For more information 
contact the nearest Dow sales office or write to us. THI 
DOW CHEMICAL COMPANY, Midland, Michigan, Magnesium 


Department, MA 1402N., 
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Unlike many anniversaries that are built to 
exaggerated proportions, H-P-M is entering its 
eighty-first year with a minimum of interest in the 
past. Instead our research and development 
have geared our efforts to a program for the 
future. We like to feel that throughout our long 
and varied experience we have learned to 
anticipate the needs of the many industries 

with which we work. It is their future 

that guides our planning and our policies 

for the days ahead. This thinking has 
traditionally guided H-P-M to its present 

position as a leader in the 
hydraulic industry. Our goals 
will be changed only to 
provide more and better 
service to the industries 


we serve. THE HYDRAULIC 
PRESS MFG. CO. 


Mount Gilead, Ohio, U.S.A 
A DIVISION OF KOEHRING COMPANY 


H-P-M Metalworking 


Titanium 













Briquetting Press 


H-P-M All Hydraulic, 
Fastraverse 


Metalworking Press 


--O 











1877—1957 
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Just one of 101 Stud Driver uses! 





ATOMIC ENERGY 
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NEW TYPE ATOM SMASHER 



































\ new type atom smasher, a linear ac 
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Fasten angle iron to concrete 
li ds with th ane 
or steel in seconds with the = 
X4 + on 
Remington Stud Driver tices 
g eg 
cit ( 
. - O° Just a squeeze of the trigger anchors struc- 
STUD $-21 1) ph te ° tural angle to concrete— without pre-drilling! roject 
bd rn P ‘ 
ce ° x This cartridge-powered fastening tool sets forni \ 
-_———— 7 either 14” or 34” diameter studs in steel or Berkel 
as @ oe. ©) concrete ...up to 6 per minute, either size. lesion of 
f.O e (eo) Over 40 Remington Studs to choose from, 3 
Poa plus 22 and 32 caliber Power Loads scientifi- Si 
- AV 
cally graded to furnish exact power you need. 
Recommended Stud for application Barrel change-over takes only 90 seconds NUCLEAR 
pictured above— 4” Remington right on the job. Take the tool anywhere, use . aus: 
S-21 Stud with 22 caliber Power it anywhere for light, medium or heavy-duty The Atomic 
Load. Stud sets cmreeneie, iron work. Most versatile fastening tool available! ponsor su 
is anchored permanently ~limi- 
nates pre-drilling——no lost time. SAVE TIME, CUT COSTS with this ergy te 
modern construction tool. Clip coupon cuaanen | membe t 
for free booklet that shows how and STUD DRIVER 4A nprox 
where to use the Stud Driver. asemime er 
se @ SOE eoeaeeaer] . 
emington 1 Industrial Sales Division, Dept. 0-7 
———— Remington Arms Company, Inc IN 
\ Bridgeport 2, Conn. Lal 
| Please send me your free booklet which l estat 
GU POND i shows how I can speed the job and save with ] f ( 
i the Stud Driver. 1 
a 
i. i 
i Name : Position — ! , ‘ 
STUD | ° 7 
! Addres om | Nat Lal 
tacit ” clude 
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KEEPING INSTRUMENTATION 
A STEP AHEAD OF SPEED 


AVIONICS IN ACTION AT BURROUGHS 
FROM RESEARCH AND DEVELOPMENT 
TO PRECISION MASS PRODUCTION 


BURROUGHS 





THE FOREMOST NAME IN COMPUTATION 





Atomic Energy (Contd. 





ATOMIC EXPERIENCE 


7 ‘FEE Energy Comn 


"TT gs -_— 
RYAN Q2 FIREBEE 
TARGET DRONE 


—_-+ 


Y= 


CAE power chalked up another 

record recently, when a Ryan XQ- 

69.1.9 28 Firebee jet target drone set un- 
TURBO JET = official world’s records of 53,000 
feet altitude and 104! minutes of 

flight at Holloman Air Force Base. 


The J69-T-19A is one of three gas 

turbines now in production at CAE. 

A second version, the J69-T-9, 

powers Cessna and Temco jet 

J69-T-19A — trainers for Air Force and Navy 

TURBO JET respectively, while the Model 141 

2 air compressor is the heart of the 

© TC-106 mobile starting unit for jet 
aircraft. e 


ENGINEERS! 


There's a challenging future at CAE for 
qualified technicians. For full information, 
address: C. D. Morris, 1470 Algonquin 
Avenue, Detroit 15, Michigan 


. 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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STEAM CATAPULTS FOR NAVY 
CARRIERS cre made at Bliss Canton 
plant. Shaft shown here is ground to 
special taper by mounting grinder 
on lathe post and guiding it with a 
specially built duplicating device. 


20-mm MACHINE GUNS. Here, 
barrels are given a salt bath heat 
treatment in Bliss plant. In addition 
to production of 20-mm machine 
guns Bliss manufactures cartridge 
case and shell making machinery 
and other ordnance equipment. 


140-TON FORGINGS. The 70-foot 
tie rods for the great hydraulic 
presses built under the Air Force 
Heavy Press Program filled little 
more than half the 120-foot bed of 
this huge engine lathe. It is one of 
the more-than-100 lathes in Bliss’ 
675,000 sq. ft. Canton, Ohio, plant. 
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NUCLEAR REACTOR CONTROL RODS 
produced for the AEC by Bliss. Produc- 
tion requirements involve unusually pre- 
cise machining and welding practices. 


Add these fa 


mated $44,000,000 inventory of 


one iron and one steel fo. 


ilities to your wn 


vdry Tw > Fi 


thousands of pounds 


wee a er ar 


~. ,,. thousandths of an inch 


ne 


Virtually no contract machining or 
fabrication job is too large for Bliss 
facilities. And Bliss’ record of long ex- 
perience and successful performance 
on past contracts, both civilian and 
military, is your assurance of precision 
craftsmanship. In short, before you 
decide who's going to build it, it's wise 
to get a bid from Bliss. 


BL 


E. W. BLISS COMPANY 
General Offices: Canton, Ohio 
Presses, Rolling Mills, Special Machinery 
2,000,000 sq. ft. © An est 


1] plants « 


modern tools © Two Meehanite foundries, 


lly equipped welding departments 





No shock is too much for 
the Lindsay Pressure Gauge 
ess proven in guided missiles! 


| eat 


U.S. ARMY PHOTO 


The RMC-Lindsay Pressure Gauge registers 
steady pressure readings from 500 to 10,000 
PSI for extended periods. Not even the most 
extreme conditions of shock, vibration or 
temperature disturb its accuracy. It is the 
one high pressure gauge capable of meeting 
the tremendous demands of guided missile 
service, and is currently used in some of the 
nation’s mightiest missiles and aircraft. 

The RMC-Lindsay Gauge is a bourdon 
tube gauge which uses a multiple coil, helical 
bourdon tube with the pointer attached 
directly to the end of the coil. As compared 
to the traditional ‘“‘C” spring bourdon 
gauge, the life of the Lindsay helical bour- 
don coil is more than 10 times greater and 
its proof pressure limits are increased by a 
factor of 3 or 4. Also, by using the multiple 
turn helical bourdon tube there are no link- 
ages and pivots—this improves the gauge’s 
shock resistance by a factor of 5 or 10. 

The same basic gauge—with all its rugged, 
missile-service qualifications—is used for air- 
craft applications. Lindsay Pressure Gauges 
for aircraft are made for extensive cycling 
will meet rigid endurance and over-pressure 
requirements. They are made in sizes down 
to 1” diameter. 


ACTUAL 


SIZES 
4 


PRESSURE @ 
PSI x 1000 


The helical bourdon element is, of course, 
not a new development. However, the 
RMC-Lindsay techniques in coiling, heat 
treatment, calibration and material specifi- 
cations are new—and exclusive with RMC 
of California. 

Whatever your high pressure gauge prob- 
lems may be, why not let RMC engineering 
skill provide the answers. Write today, out- 
lining your particular requirements. 


ROCHESTER MFG. CO., INC. 
OF CALIFORNIA 


92 BEACON PLACE * PASADENA, CALIF 
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Leader in Jet Components 


can help speed your 











Experience gained in producing over 100,000,000 forged parts, 
stainless steel weldments, and assemblies for all 
jet engine manufacturers is available now to designers 
and manufacturers of missiles. 


Let us discuss your projects and your needs with you now. 
Your missile can then have the benefit of what the 
Jet Division has developed for the jet-engine industry . . . precision 
forgings, high-temperature alloys, resistance-welded 
stainless steel assemblies. Write or phone today to: 


MISSILE PROJECTS DEPARTMENT 


Thompson Products, /ne. 


CLEVELAND 17, OHIO 














Tensile tests at elevated ‘emperatures are run 
on various alloys in Jet Division labs to deter 
mine their strengths under missile equivalent 


operating conditions 





complete engineering and test 


facilities to augment your manpower 


The men at the Jet Division who helped develop forgings and stainless steel 
weldments for jet engines are ready now to work with missile engineers on 
projects using their experience and talents. 

You can use their services in the development of air-frames, tanks, and 
other structural components of missiles. You can also use their experience 
with metals at high temperatures in the design of your missile power-plants 
and skin-surface components. 

A Jet Division engineer will be glad to call at your convenience to discuss 


your projects, timetables, and requirements. 
\ rojects, timetabl nd r nent 








weldments in stainless and high- 
alloy steel and titanium made 


to your specifications 


High-precision weldments that combine careful forming, all types of welding, 
and accurate placement of bosses and holes, can be designed and produced 
for your missile at the Jet Division. 

Our experience in the production of titanium, high-alloy and stainless steel 
components for jet engines can give you a head start on your missile projects. 
Special Jet Division techniques of welding and stress-relieving provide 
maximum strength at minimum weight in metals that can resist the operating 
temperatures and stresses of missiles. 

Let us discuss your weldment and machining requirements and show 
you how Jet Division engineering and production can quickly augment 


your own facilities. 


MISSILE PROJECTS DEPARTMENT 


Thompson Products, /nc. 


CLEVELAND 17, OHIO 


P\ 


Special welding procedures and jigs are 
in welding service-stressed stainless and 
t 


steel components into a finished struc 


Jet Division 











Forgings made to closest tolerances 


for high-temperature service 


Starting in 1944, the Jet Division was the first manufacturer of high-precision 
forgings for jet aircraft engines. 

More forged parts of titanium, stainless and high-alloy steels for 
engines of every manufacturer have been made by the Jet Division than 
by any other producer. 

Every jet engine manufacturer uses Jet Division forged parts. 

Forged to extremely close tolerances and contours, precision parts 
produced by the Jet Division often require no costly machining before 
assembly. Their use in your missile can speed delivery, reduce finishing time, 
eliminate capital plant investment. 

Complete machining and test facilities are also available for your missile 
subcontract work. 

Our sales engineers will gladly discuss your missile project requirements 


at your convenience. 


WRITE FOR FREE BOOKLET 


The complete engineering and manufacturing facilities of the Jet Division are 
described in Booklet MI-57. Write on your company letterhead for a copy 


MISSILE PROJECTS CEPARTMENT 


Thompson Products, /nc. 


CLEVELAND 17, OHIO 


Ip 


Battery of forging presses up to 4000-ton capacity 
produces precision parts in titanium, stainless, and 


alloy steels at the Jet Division's press-forging shop 





AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


\ patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the common defense 


OFFICERS 


President 


Benjamin W. Chidlaw, Thompson Products, Inc., 


Cleveland, Ohio 


Vice-Presidents 
Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Louis Polk, Shefheld Corporation, Dayton, Ohio 
Robert L. Biggers, Fargo Division, Chrysler Corporation, Detroit, Mich. 
Stanley C. Hope, Esso Standard Oil Company, New York, N. Y. 


Regional Vice-Presidents 
Wellwood E. Beall, Boeing Airplane Company, Seattle, Wash. 
C. L. Eksergian, Budd Company, Philadelphia, Pa. 
Chris P. Fox, State National Bank of El Paso, El Paso, Tex. 


Helge Holst, Arthur D. Little, Inc., 


Cambridge, Mass. 


Daniel J. Martin, Hughes Tool Company, Houston, Tex. 
K. T. Norris, Norris-Thermador Corporation, Los Angeles, Calif. 
John M., Olin, Olin Mathieson Chemical Corporation, New York, N. Y. 


Ralph F. Peo, Houdaille Industries, Inc., 


3uffalo, N. Y. 


William J. Rushton, Protective Life Insurance Company, Birmingham, Ala. 
John Slezak, Kable Printing Company, Mount Morris, Iil. 
Charles M. White, Republic Steel Corporation, Cleveland, Ohio 
Herbert R. White, Eclipse Counterbore Company, Detroit, Mich. 
Dean Witter, Dean Witter & Company, San Francisco, Calit 


Treasurer 
James D, McIntyre, Washington, D. C. 


Counsel 
John Ross Delafield—Delafield, Marsh and Hope, New York, N. Y. 


Assistant Counsel 
John F. Floberg—Kirkland, Fleming, Green, Martin & Ellis, Washington, D. C. 


General Chairman for Technical Divisions and Committees 
Henry N. Marsh, Hercules Powder Company, Wilmington, Del. 


Executive Vice-President 
Leo A. Codd, Washington, D. C. 


Secretary 
Florence G, Ferriter, Washington, D. C, 


DIRECTORS 


Robert L. Biggers, Fargo Division, Chrysler Corporation, 
Detroit, Mich. 

Omar N. Bradley, Bulova Research and Development Lab 
oratories, New York, N. Y. 

Levin H. Campbell, Jr., Automotive Safety Foundation, 
Washington, D. C, 

Benjamin W. Chidlaw, Thompson Products, Inc., Cleveland, 
Ohio 

W. W. Coleman, Bucyrus-Erie Company, Milwaukee, Wis. 

Paul L. Davies, Food Machinery and Chemical Corporation, 
San Jose, Calif. 

B. F. Fairless, American Iron & Steel Institute, New York, N.Y. 

William K. Fitch, Dravo Corporation, Pittsburgh, Pa. 

Herbert A. Gidney, Pittsburgh, Pa. 

R. E. Gillmor, Coral Gables, Fla. 

S. C. Hope, Esso Standard Oil Company, New York, N. Y. 
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George F. Hussey, Jr., American Standards Association, 
New York, N. Y. 

Harvey C. Knowles, Procter & Gamble Company, Cincin- 
nati, Ohio 

Henry N. Marsh, Hercules Powder Co., Wilmington, Del. 

Erle Martin, United Aircraft Windsor Locks, 
Conn. 

R. L. Maxwell, American Machine & Foundry Company, 
New York, N. Y. 

James D. McIntyre, Washington, D. C. 

Frederick H. Payne, Springfield, Mass. 

John S. Pteil, Boston, Mass. 

Louis Polk, Sheffield Corporation, Dayton, Ohio 

S. E. Skinner, General Motors Corporation, Detroit, Mich. 

|. E. Trainer, Firestone Tire & Rubber Co., Akron, Ohix 

\. Wood, Boeing Aircraft Company, Seattle, Was! 


Company, 
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HON. JAMES H. DOUGLAS 


Secretary of the Air Force 








Progress 1n Air Power 


The Air Force looks to the future with new guns and guided nussiles 


HE United States Air Force 1s 


beginning a fiscal year that, in 


spite of a slightly clipped budget, 


heralds a period of great expectations 


ot both satistying achievements and 


startling developments. 
In fighter-interceptor aircraft, the F 


] 
evolved finally into a successtul 


102 


plane, and the rest ot the supersoni 


Century series Is NOW In various stages 
of development up to the F-105B Thun 
derchief fighter-bomber now under test. 

In bombers, a new structural devel 
opment gives the B-52 such improved 
pesformance that production is being 
slowed in order to procure a maximum 
number of the new model. The new 


supersonic B-58 bomber, the Hustler, 


designed entirely under the weapon 


systems concept, is showing great 
promise 
in armament, radical machine-gun 


developments give a terrific increase 1n 


firepower—yet aircraft speeds have risen 


so fast that machine guns must be 
backed up with rockets and air-to-air 
missiles. 

wa TO-AIR missiles appear to be 
“s out of the arena of mysterious and 


special weapons and, overshadowed by 
long-range supermissiles, are being rec 


ognized as another item of ordnance 


equipment essential nm any supersoni 


alr weapons system. 


held ot the gigantic 


ais 


} 


But it is in the 
bal 


and intercontinenta 


Air Force 1S di 


intermediate 

listic missiles that the 

recting its major effort. 
The growing impetus is evident in 


A 


requirements 


breakdown of the Force budget 


where the for ballistic 


missiles have Inc reased relative to other 
missiles. In 1956, about one-third of a 


billion-dollar allotment for missiles 


went into ballistic missiles, while in 
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James Henderson Douglas 
who was sworn in as Secretary 
of the Air Force on May 1, 1957, 
has a distinguished record of 
service in Government and in 
the Air Corps in World War II. 

He had been serving as Un- 
der Secretary of the Air Force 
since March 3, 1953. 

Born in Cedar Rapids, Iowa, 
Secretary Douglas graduated 
from Princeton University in 
1920 and from the Harvard Law 
School in 1924. His college edu- 
cation was interrupted by active 
duty as a second lieutenant in 
the Army during World War I. 

After admission to the Illinois 
bar in 1925 he practiced law and 
was in investment banking until 
1932 when he served as Assist- 
ant Secretary of the U. S. Treas- 
ury. In 1934 he became a mem- 
ber of the law firm of Gardner, 
Carton and Douglas of Chicago, 
ill. 

Mr. Douglas served 3', vears 
during World War II in the Air 
Corps, becoming a colonel and 
chief of staff of the Air Trans- 
port Command. He was awarded 
the Distinguished Service Medal 
for his outstanding devotion to 
duty. 

In 1946 Mr. Douglas returned 
to his law firm and prior to his 
appointment as Under Secre- 
tary of the Air Force he served 
as a director of the Metropoli- 
tan Life Insurance Company, 
American Airlines, Inc., Chi- 
cago Title & Trust Company, 
and the Chicago Corporation 
He is also on the board of the 
University of Chicago, the Boy 
Scouts of America, and the Fund 
for the Advancement of Educa- 
tion and has served in many 
civic groups. He belongs to the 
American, Illinois, Chicago, and 
District of Columbia Bar Asso- 

ciations 











958 one-halt of two billion will 


nscal 
vo to the same work. Air Force spokes 
men report that they are wel 


| } 


he fig 


ht 


range 


their program, having reached t 


test phase tor the intermediate 


(1 mile) mussile. 


Sit 


Such is the progress that the time 


when missiles can replace inned air 


craft appears to be approaching rapidly 


is screntihic advances and enyinecring 





npant 
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Strateyvi 


if 


naissance mussiles, 

and even a missile to 
Ic BM to detend it 
missile mussiles, As 


tec hnolk vy 


dclensive 
be carried 
seit) against 

le 
missiles for 


Talk 


} 
Mmiissiiecs, reco! 


DY 


al 


misses 


} 


SUL 


tasks become operational it will meat 


gradual reshuffling of forces in the 
Strategic Air Command and the A 
Detense Command. 

a* missiles take the place of piloted 
“ “aircratt in many tasks, there will be 
tewer pilots needed for combat and 
more tor expediting the movement of 
wre und forces ind the I supplies 
Trained technicians will be in demand 
is usual but for issile maintenance 
rather tha the ‘ wv « iircral 

Instead ‘ i tl ing directed 
acronautical channels, many a r 
will tind themselves taced with a 
the ballistic proviel ot the old artille 
st compounded to the third degree 
compieN guidance devices, ist tray 
tories, and the uncertainty ot geogrepl 

il locations, Ot course, to solve the 
atter problem, our technologists “ 
ertainly | ive wher needed, a rect 
naissance nissile to deter ne ac rate 
target locatior ind fly b to rep 
then 

The An Fr s tortunate to ha 
it its head a Secretarv who brings cor 
tinuity oOo experience when con rie 
cha wes 10¢ 1 ahead. He 1s taced wit! 
the essential task of maintaining the 
ital pressure ot our retaliatory Stra 
tegic Air Force during a long conver 


sion period trom 


In this endeavor 


nance 


Association 


rcralt 


the 


will 


to 


American Orc 





Misses 


support 


hi 


fully, holding fast to its 38-year-old pur 


pose of ensuring that industry will 
the 


prepared \ 


our armed tor 


meet 
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Versatile sea power gives our Government freedom of political action 


UILT-in versatility is the corner 
stone of the U. S. Navy’s concept 
ot modern sea power. Coupled 

with worldwide mobility, versatility 1s 
the prerequisite of success in the appli 
cation of sea power to the infinite vari 
ety of more-or-less limited problems 1n 
cident to the cold war. It would surely 
be the key to victory at sea if unlimited 
hot war should unhappily confront us. 
Versatility implies the possession of 
means to exert the exact kind and de 
demanded by a 


tree of power given 


situation, Whether it be a formidable 


task 


mosa to the 


force denving the Strait ot For 


massed power ot Com 
munist China or a couple of destroyers 
“showing the Hag in the Persian Gult, 
the visible presence of the right kind 


of power at the right place and time 


36 


Maj. George Fielding Eliot 


exercises an influence on events which 
could not possibly be exerted by threats 
from afar. 

Adm. Arleigh Burke, Chief of Naval 
Operations, told a Los Angeles audi- 
ence recently: 

“Naval 
squads of Marines if that is the kind of 


forces can land small 


force the situation requires. They can 
employ atomic weapons if that is what 


is needed—or anything in between. The 


same forces do many things. The Navy 


is versatile. This versatility gives our 





corre 
Fea 


militar 


Naval 


Major Eliot 1s 
spondent with General 


and 


tures Syndicate \ 
, »D 
analyst for the Mutual Broad 


ting System. 





Government the freedom of action it 
must have.” 
something 


Versatility, howe, er, 1s 


more than a state of mind or a doc 
trine taught in war colleges. It must 
be implemented by the right kind of 
weapons and supporting “hardware” 
moving in an endless stream from con 
cept to drawing board, from drawing 
board to test and development, from 
development to production, and from 
production to the fleet—so that today’s 
Heet always will be prepared to meet 
today’s needs with weapons in being, 
while the fleet of tomorrow will be 
able to meet the needs and dangers of 
tomorrow with weapons that are today 
anvwhere between the blueprint and 
the proving ground, 


Clearly, if hot war should come, the 
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ability of the Navy's fast carrier task boarding pike of John Pa L |e 











forces to deliver, from a mobile base, “To remain versatile, the N time, 1s not the least a ne the 
nuclear weapons ol ultimate powe! must remain ready to meet ems of Navy Ordnance. 
against land targets which may be as ngs ste es Of any Kind wiin The cold fact is, however, that u 
much as 1,500 miles away will be a = re ee ; Uh ersatile Navy ot today cannot ce¢ 
5 planning and phasing Oo} Wwe 

mighty addition to the Nation’s strik ons program £0 meet present on the guided ssile alone. A 
ing force. The existence of this ability, and future needs of such uir attack the ide lefense now a 
just as clearly, is a notable contribution lety 1S... @ task Of infinite ible involves a combination of ¢ 
to our deterrent power. com ple ity. Prac HHORETS Of ER interceptor aircralt, and miss! 

The deadly speed with which, dur ie eee ae ee which, depending on circumsta 

oO a@ trapeze performer ana 

ing the Suez crisis, carrier task forces the foresight of a mine iy we oll dow to guns, per 
deployed in the far reaches of the At prophet.’ True, guns will not reach the high-t 
lantic and Pacific Oceans, from which ing modern bomber or airplane 
they could strike long betore the enemy tacking with air-to-surtace mussile B 
would have any hope of locating them, with the other they are water skiing we should not assume that every 
did not pass unnoticed in the Krem merrily over the waves of the unknown tack will be made with the enemy s 0} 
lin—of that we may be sure. future. timum means or under conditions 

But in the deterrence or prevention Consider, for example, the gun and wholly favorable to him 
ot mayor War, now so vital a purpose the guided missile. Today the Navy is 
of our military policy, the nuclear deter producing no new models of guns for \I OREOVER, the problems of s! 
rent is not everything. There is also the shipboard armament—probably the last : board supply and stowage « 
day-to-day task of advancing the fron yun that the Navy will ever turn out siles have bv no eans beet ( 
tiers of freedom and of preventing the was the 3-1n./70 antiaircralt Weapon Smaller missiles and more ample 
advance of Communist tvranny. In this mow being furnished to cruisers and ersatile magazine tacilities are ce f 
task, nuclear weapons and their de some other types. along. But as of now, a ship wh 
livery systems may have only limited Only vesterda\ the was K ov ¢ pendent on LISSIIC or detense ag 
applicati« n. or no application at all—as naval conflict. Today there are just uir attack might ds her enst 
in the Middle East at the present time eighteen really heavy guns afloat in saturated by persistent sorties ne 

U. S. ships in commission—the 16-inch had no guns she would have mn c 

om Is one ulment which the Navy rifles of the battlest Ds Wis INSIN an fens it all. once the ist 

1s determined to avoid above all low A. tired The etl t « ( i] ile rad | 
others it is nuclear hypertrophy which Ot course there are a good 1 y f be disastrous 
Is tO SAV, hecoming nusclebound (or inch and 8-1 h guns in ruisers nd br surta I c I 
brainbound) with nuclear weapons and i Vast array of antiaircratt and double s sull high on the totem pe 
concepts. lo remain versatile, the Navy purpose guns 1n sl Ds « i sort But concel ible that son missile ‘ 
must remain ready to meet emergencies the guided missile is the wave of the wailabl ight be used for sucl 
of any kind with the appropriate tools. future. Already it is afloat as an anti noses under sp conditions 
The late Adm. Forrest Sherman, when urcrait Weapon and a-wing as an alr quote another 1! er ( 
he was ordered to the command ol the to-alr weapol soon t w « tne provi istol t ¢ I ( 
Sixth | leet, told this writer: mayor surftace-to-surtace weapon of na er that re SC ‘ al na g 

“Pm like a plumber who is sent to the il wartare, too 1 53-inch shell i sight nea 
suburbs on an emergency call without Soon, howe er, doesnt cal now. way « wo t thal i 
knowing exactly what the emergency } ¢ 
is. I have to take with me all the tools ( nlicatic 
I might possibly need; there may not be pre t 
tume to go back to the shop for the tool re I ‘ ‘ 
I didn’t bring G port 

The planning and phasing of weap ‘ stance 
ons programs to meet present and fu i ‘ ire 
ture needs of such variety is is the get lo take « 
readers of OrpNAN I hardly need be r¢ its present number of gul varrels, imple, tne ritisn i ] 
minded—a task of infinite complexity. The need for keeping 1 ictive and ort Said ce 1 not have used 
Practitioners of this art must combine reserve products n capacity tor ami 1 ssiles witl t Sia igh tering t s ¢ 
the dexterity of a trapeze performer nition and a dulv balanced though thousands « Fevptian civi 
and the foresight of a minor prophet. diminishing stockpile for weapons ringing upon their govet ts tl 
They must, as one officer put it. “keep which many Americans—including iniversal cond tion « 
one foot firmly planted on the solid Congressme! believed to be uread\y One illustration of the dith 
ground of the known present, while is outmoded as the cutlass and the this transition peri <¢ 


July-August 1957 














Boston and 


recommissioned at 


| 


vurded-miusstile cruisers 


CANBERRA, recently 
ter a conversion which left them two 3 
gun, S-inch turrets forward, with 
launchers tor Terrier surface-to-air mis 
siles aft. The Navy stoutly defends this 
design as a necessity of the changing 
times, despite the traditional naval 
view that a hybrid ship possesses the 


both 


good qualities of neither. 


R'! ICKETS 


guns are 


detects of “ancestors” and the 


(unguided) as well as 
Navy's 


versatile armament. They are used for 


included in the 


inshore hire support, as air-to-air weap 


ons, and for antisubmarine purposes. 


New models in all these fields are com 
ing into use. Here again, the decision 
maker must kee paneve on the wave ot 
rocket op 


erated antisubmarine weapon must be 


the tuture. Even the latest 
improved it we are to capitalize on the 


greatly increased range of modern sonar 


and thus be able eventually to cope 
with the high speeds of nuclear-pow 
ered submarines. 

No less than three models of “ 


The modern depth charge dropped in a pattern from the decks of a de- 
strover is a potent antisubmarine weapon 


Defense Department photo 


] 


| primarily 


torpedoes are also directed 
needs. The contrad 


bulk 


we ight (for helicopter and aircratt use ) 


to antisubmarine 
tory requirements of less and 
and greater range, speed, and target 
acquisition capability have to be recon 
ciled and “packaged.” Mines specially 
adapted to antisubmarine purposes, and 
possessing what might be called a high 
degree of sophistication in their deto 
nating devices while eliminating weight 
to increase the payload of mine-laying 
aircraft, are in the works, 

Incidentally it will be a happy day 
for our mine people when the Martin 
Seamaster gets into operational status. 
The jet seaplane promises to be the 
minelayer par excellence, once the bugs 
are out of the design. It might be ob 
served that the principal value of the 
mine to the U. S. Navy is to keep 


enemy submarines confined to waters 


where they can do no harm. 
Among minor ordnance items tor 
the Navy mav be included demolition 


naterials, principally for use by under 


destruction of ob 
| 


ImpArHLlous 


Way [or 


landing forces; also pyrotechnics and 


jato units. 

Aircraft as well as ship armaments 
are constantly being improved. This is 
one field in which new machine guns 
are still being developed. The high 
speeds of modern aircraft demand the 


alr-to-alr missile (tor example, the 
highly promising Sidewinder) or the 
rocket for air combat, but the machine 
gun still has its value for ground 
strafing. Carrier-based aircraft may well 


available source Of air sup 


be the only 
port, in particular situations, either for 
U. S. landing forces or for friendly 


ground forces—whether in all-out or 


limited warfare. 


: hee »S it 


cumstances 1n 


1s quite easy to imagine cir 
Turkish 


pro communist 


which our 


allies, engaged with 
forces, say in Syria, might desperately 
need air support which could be made 
available to them in time only from the 
decks of the carriers of the Sixth Fleet. 

The development of the low-drag 
bomb, to reduce the air resistance and 
buffeting produced by older models, 
1s too well known to require extended 
discussion here. A related problem, now 
in course of solution, is how to get rid 


carried from 


internally weapon 


ot an 
an aircraft flying at supersonic speeds. 
Obviously there are many situations in 
which high-explosive, rather than nu 


will be the appropriate 


clear bombs 


Lazy solid 


Even the Dogs 


weapon, 
slugs about the size of caliber .45 pistol 
bullets—may have value as antiperson 
nel aircraft weapons, 

I trust that no missile enthusiast will 
consider that I am down-rating his 
pride and joy. Far from it. Indeed no 
service has done more than has the 
Navy in developing guided missiles of 
all categories. The Sidewinder is proba 
bly the most effective air-to-air missile 
anywhere in_ the 


now operational 


world; the Terrier is in service, with 
Talos hard on its heels; in the surface 
to-surface field, Regulus IT follows Reg 
ulus I for use from surface ships and 


submarine Ss 


T" IE only point I am trying to make 
is that built-in versatility being a pre 
requisite for the adequate discharge ot 


the Navy's varying missions, our naval 
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plumber » aS Admural Shermat eves ot our friends as 
said, have ¢ tools in his box that mies, and in the eyes 
he might need for any job that comes tolk who do not think 
up today, betore the improved tox ls that but only of their ow 
may be available to him at some tuture and tears. 
are ready. The sw 
Gradually, of course, as the new the Sixth 
old, emphasis upon the old pendence of Je 
weapons systems and their at Egyptian attempts at si 
tion Suy ply ny reduced in the I one example ot the 
Mobilization re constant!: being 
requirements are being Uc It represents 
Im some Cases, Vill replacement i and 
below nt | ] ypenaditures 


represent 


product on n ! r new 

hardw: and | prototype 

against the \ } time yvap t weel bis RE ts 

production | ndli power i 

STOW kpiles that woul 

had to hght 

with what we | in hand. tioning 
The er llar wn tinu pases oO 


controlling ( r, but uld British have s« 


wide ¢ 


oceans ind 
tinues to b c isib] ; t to unders 
American pov and in n | ( tively. 

the onlv such visible exponent) in tl Versati 


The atomic submarines SeEawo.r (foreground) and Nautitus are valuable additions to the Navy's versatile weapons arsenal 


ee hare 


a ae 
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A Combat-Ready Reserve 


The national defense maght be best served if the National Guard were 


given the task of organizing and traning large combat formations 


while the A rmy Reserve trained the technical and administrative units 


National 


. , 
Reserve daivi 


HIRTY-seven U. S., 
Army 


the largest or 


Guard and 


sions constitute 


ganized landpower reserve in the West 


ern alliance. Upon the ability of those 


divisions to expane and fight depends 


the ability of the U. S. Army to meet 


“brush-fire’ emergencies and the sur 


vival of the free world in total war. 


The ten Infantry divisions ot the 
Army Reserve are undermanned and 
underequipped., The six Armored and 


Infantry divisions of the 


Guard are 


twenty-one 


National 


1 
om, but 


better 


of the desired 


somewhat 
stull far short 
goal. Hundreds of units of both the 

Arm\ 


v heated, and poorly 


the Reserve train in 


Guard an 
inadequate, poor] 
_ 
Both 


lit irmories, organizations § are 


plagued by an excessive rate ol person 
nel turnover, 


Che 


East was plunged by the with 


chaos into which the 


drawal of the British garrison 


from Suez demonstrates the con 


] 
} 


tinuing need for large bodies of 


| 
troops as an indispensable ad 


yunct to our mighty air and sea 
] Baeuct f 
even large bodies ol 


power, However, 


Regulars, at or near critical ground, 


unle ss th 


> 
- 


9°... . 
have little meaning 


backed by powerful reserves 


move to their support 


° 1 
Since economics prohibit maintenance 


of the needed reserves as part ol the 


] ’ } 
Regular Army, we can conclude that 


there is a vital need for a large ready 


re 
reserve force 1m civilian status, 
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4 . ) ) ? , 
tive editor of the Pennsylvania 


is former exect- 


and an 
officer of the 104th Cavalry 
Pennsylvania Na 


tional Guard. 


Guardsman magazine 
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Che question that confronts us, then, 
is to what degree such a citizen torce 
truly “ready.” 


can be made 


The National Guard and some units 


of the Army Reserve already possess a 
limited combat capabilitv. The per 
formance of National Guard troops 


during months in the face ol 


recent 


] 


mob Violence and prison riots be spoke 


a high degree of discipline and unit 


ohesion. 
By July 1, 1956, National Guard bat 

teries had taken over seventy-nine anti 

aircraft artillery them 


sites, operating 


integral part of the Conti 


—s= as an 
nental Air Defense system, 
Lieut. Gen. Stanley R. Mickel 
son, Chief of the Army Antiair 
has announced 
National 
Nation’s 


a vital factor 


cratt Command, 
that in the future the 


Guard will man half of the 
Nike guided missile sites 
in our air defense 

Army Reserve units have participated 


National 


troops in 


frequently with Guard and 


Regular Army disaster re 
lief. performing many of the supply, 
that 


command, and _ staff functions 


would be required of them in war. 


Numerous technical units of the Army 


Reserve could assume their full war 


time role within a matter of a few days 
or wee ks. 


Che 


thirty-seven 


training status of the crucial 


Guard and Reserve divi 


sions is such, however, as to require 


upward of six months’ active-duty 


training for the Guard divisions and 


upward of ten months’ training for the 


Reserve divisions before they could 


be committed to battle. 


y between mobilizatic n of 


ig 


r XHI time 


our reserve divisions and achieve 


ment of a combat-ready status must be 


reduced to a maximum of three to hive 


months if they are to meet the require 


atomic war. 


Army National 


ments of total 
oth ol the 
Army 


regular drills is approxi 


ofhcers an | 


Total strer 
Reserve partici 
pating in paid, 
mately 686, men. Of 
) are in the National Guard 
and 250,000 in the Army 


27 National Guard di 


these, 136,01 
Reserve. 
Strength of the 
5,000 to I each. 


visions 
The 


twenty eight separate 


averages 


| 


remainder are spread among 


Armored Cavalry 


and Infantry regiments and a large 


antiaircraft, tank, artillery, 


medical, and 


The 1 


about 4. 


number ol 
logistical units 

divisi ns average 
An 


organizations 


Re Serve 


each. additional four 


teen Reserve carry divi- 
sional designations but are, in reality, 
training, logistical, and administrative 
commands. 

Both the Guard and the “ready” por 
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tion of the Army Reserve partucipate 

in 48 two-hour armory drills and one 
- | esvarm — | . 
rS-day surier encampment each year. 


Staff and command personnel receive 
1] ] no} } ; } iw 
additional training in the torm ol WeChK 
end scho and command-post exer 
cises. Othcers and enlisted men ot oth 


components are eligible tor training on 
active-duty. status at Army service 
schools up to and including the Army 


War College 


The Army National Guard ditters 
from the Army Reserve in that, a 


though organized, trained, and = in 


according to Federal 


, 
spected 


primary allegiance t 


tions, it Owes Its 

the Governors <¢ the respective States 
ind territories rather than to the Pres 
dent of the United States. 


[his is so only as long as the Guard 
remains in State status. In tmme ol 


emergency, the President has the power 


to call the National Guard into Fed 
eral service The President then be 


comes the Guard’s commander in chiet. 


" ee 
ttl 


HI purpose behind 


] 
CLUTNISS 


Amend 


system res in the 


ment to the Constitution \ 


ited Militia, being necessary 


well revul 

to the security of a tree State, the right 
of the people to Kee] ind bear arms 
shall not be infringed. 

The organization Ol the National 
Guard along State lines is aimed at 
keeping ibsolute military powel out 
of the hands of the central government 
except when a serious threat arises to 
the national security, and ot decent il 
IZINg that power the moment the emer 
yency has isseqad, 

Any pian to streamline the reserve 
svstem must safeguard this cardina 


To do otherwise 1s to tampe! 


democratic 


} 
pr me Ipic . 


with the foundations of our 


government. 


The National | 


Guard traces its his 


the 


} } | 1 
tory back to the colonial militia, 
first permanent unit ol which was or 
ganized i! O26, That history has been 


a story ol heroism, 


the 


and bitter failure, brought on by 
failure of the colonies, and later of the 
Nation, to train, equip, feed, and pay 
the citizet soldiers adequately, it al all 
Happily, the status of traming in the 
National Guard has advanced tar be 
vond the ragged a ilitia ( evel 
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reat achievement, 


twenty ve 


Guard tod: 


National Guard Bureau 


ington, working closely with the Ch 


Army and the 


iV 
the 
ol Staff of the 
(juard — othcers, il 


pointed by the State in 


the Constituuion, mm! st wet the san 
Federal standards is any oftnecer ¢ the 
Federal services 

Equipment, training ids, pay, unl 
forms, and general logistic suj 
port are provided the Guard ot 
1: basis comparable to that of the 


gular Army. 


No small ps 


Re 


irt ol the tou h 


ness and resilience characterist 

of the present-day National Guard 1s 
due to the fact that each and every ad 
vance 1m training, equip nt, pay, and 
general administration has been gainec 
on the initiative of the Guard itself, al 
too often 1n the tace « itter opposition 
from those trom whe the Guard had 


a right to expect he 





r HI Army Reser ¢ i bre ict 

rather than a State orga it It 
takes its orders directly tr he Chie 
ot Statt ot the Army rath i rom 
the Adjutant Gener il ot the Stat 

Historically, the Arm\ Rese was 
created to pro ide a syste retaining 
the ski s oO the othcers ¢ whe 
could not be absorbed int the State 
militia. As a result, it now carries on 
its rolls a vast nber ¢ ivi 
ous categories Of tra ye and ava 
abilitv. Over a million a 1 halt « 
these men have no more contact with 
the miulit iry than that thei ords ar 
maintained by the military est iblish 
ment and that they are t to ree il] 
in an emergency. 

The Army Reset € has been at Ws 
best 1n the creation and training ol 
highly specialized units § I s hos 
pital and ilitarv-gover ent teams 
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Army Reserve division strength lies in 
the arbitrary control exercised through 
out the Federal military Reserve system. 


In the great majority of Cases, the 


capriciousness ot this control has been 


quite unconscious. But its effects have 


been no less disastrous. 


Changes In unit designations and 


total reorganization ol other units have 


been made seemingly at whim. In time 


t emergency, kev individuals have 


1 called trom a and the unit 


tselt left to fare as best it could. Other 


init 


1! , 
units were called to active service and 


the commanding ofhcers, who had or 
ranized | 1 th let 

ganized and trained them, were left at 
home, branded as incompetents 1n the 


eves ot their tellow citizens. 


\ UCH ot the dithculty can be traced 


to two factors: (1) Remoteness « 


policy-making headquarters trom the 


invol Assignment <« 


units ved and (2) ‘ 
, , 

individuals to those headquarters on a 

routine basis, with no special considera 


tion given to the complexity of the 
Reserve problem. 

The National Guard has been faced 
Army 


however, has 


with the same problems as the 


Che 


eflort 


Reserve. Guard, 


made every to prevent unneces 


sary changes in unit designation and 


in branch or service, It has, in addition, 


fought tooth and nail against the 


breakup of units either before or after 


to active duty 


Guardsmen have been no 


senttul than Reservists at the 
breakup of their units after re 
call to active duty. But it was the 
knowledge that the Guard itself 
had done everything possible to 
prevent the breakup and_ had 
reconstituted the 


it was returned to State control that re 


unit as soon as 


tained tor the Guard the lovalty of its old 


ind won tor it the illegiance 


troopers 


of the recruit. 


yoritv of National Guard 


and at the Na 


The vreatm 
ofhcers at State level 


(;uard Bureau 
] 
i 


THACIe 


, . . 
tiona are dedicated met 


have career of! 


Most ot them 


who reserve 


altars. have served 


every rank from vate to held 


They 


problems of that kingpin ot the 


ofhcer and above. understat 
structure the ompany con 


They 


discerning 


line between what is possible with a 


unit of the Regular Army and what ts 


possible with a unit composed of part 


time citizen soldiers. 
The 
tecting National Guard units from be 


upside down 


Success Ol these men in pro 


ing turned with each 


change in command at some distant 


headquarters and_ the 


identification ol the 


resultant close 


individual with 
his unit are the bedrock of the Na 
tional 

The 


' 
bat capability of our Army reserve com 


Guard's strength, 
first step In the com 
ponents must be the elimination of the 
between 


Army 


competition that now eEXISts 


the National 
Re serve, 


Whatever value 


competition, It 1s 


Guard and _ the 


there may be in this 


outwe ighed by the 


duplication of etlort and expense in 


volved in the building and maint 


nance of two sets of armories and the 


unseemly squabble over recruits and 


public support between two groups 


wearing the same uniform 
Che National 


strated its ability to organize, train, and 


Guard has demon 


administer mayor combat formations. 


ven a reasonable length of time be 


tween wars, it has recruited those or 


ganizations to the very limit of the 


funds and facilities available. 


The se ac complishme nts, contraste d 


with the shortcomings of the Army 


Reserve, as regards large, combat type 
units, would seem to make it reason 
able that responsibility for such 
units be turned over to. the 
Guard, in toto 
The Army Reserve. on the 
other hand, has demonstrated a 
capacity for organizing and 
training the myriad highly spe 
cialized technical and administrative 
units required in modern War, 


Army 
fi 


omeers not 


Reserve schools for groups ol 


assigned to unit but 


inxious to maintain. their military 
a valuable contri 
fresh vitally 


Army 


function in 


, 
proficiency have made 


1 
bution in Keeping needed 


In addition, the Reserve 


ms an important 


training, by means of correspondence 


courses, those individuals who find it 


impossible, due to geographic loca 


business interests, to particl 


far drills or meetings. 


This is the area in which the Army 


Reserve can make its greatest contribu 
tion and to which its activitics should 


be contined 


Army Re 
National 


a te mporary di 


7" ANSI | R ol the major 
serve combat units to the 


(;uard would involve 


ruption of training and administration 


With a 


Army impending, however, such disruy 


major reorganization of the 


tion is inevitable. The reduction in size 


ot the Infantry division and the shifts 


which will accompany that reduction 


provide an ideal opportunity tor int 


Reserve divisions into the 
National Guard. 
No plan for 


problem, no 


grating the 


solution of the military 


] ] 
bril 
liantly conceived, can succeed until the 
National 
le 


Is enaed, 


reserve matter how 


useless rivalry between the 


Guard and the Army Reserve 
The means are at hand for ending that 
rivalry without harm either to the in 


] 


dividuals or to the basic constitutional 


values involved. 
Whether or 


ranks is healed, four major 


not the ’ 


present clevage 
in Reserve 
requirements must be met before our 
land-power reserve can approach an a 
ble level | lir : 
ceptable level of combat readiness: (1) 
Stabilization of personnel turnover: (2) 
basic training 


without drying up 


Provision of active-duty 


1] 


for all recruits 


sources of recruits in the process; (3) 
physical 
} 


1exX 


Improvement of individual 
conditioning; (4) Improvement an 
and related in 


pansion of armories 


stallations 


HI month active-duty 


in effect for 


require 
ment now all Army re 


serve-component recruits, except those 


with prior service, appears unrealistic. 
The program has proved so expensive 
that it threatens to collapse completely 
in February, 1958 unless large new ay 
propriations are made available. 

months, or even a 


shortened 


Desirable as six 
vear of training would be, a 


: 
period of training of eleven or twe 


] ] 
weeks would seem to be the only o1 


that can be g 


supported on a long-range 
basis 
it nited 


around the 


For over a generation th 


States has sought a way 


- , 
ttective i¢ 


, ' 
need for in ¢€ and equitab 


svstem of compulsory military servi 
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Compromise after compromise has been 
made. In the end, we have done the 
very thing we sought most to avoid by 
placing the principal burden for the 
Nation's detense upon the small group 
willing to assume It. 

The time has come when we must 
face reality. It we are to depend on 
our Reserve components, and circum 
stances dictate that we must, then we 
must provide them with a_ stable 


source of trained recruits, 


HE third major obstacle to a truly 
combat ready Reserve is the low le vel 

of physical fitness among our civilians. 
President Eisenhower has joined 


leaders in the fhelds of medicine, edt 


cation, sports, and the military in ex 


pressing alarm over signs ot physical 


deterioration among American youth. 
That deterioration has been brought 
about by the same lorce that constitutes 
America’s greatest military strength 

superior mechanization and technology 

There is little or no time available 
during the weekly drill, or even during 
summer field training for formal physi 
cal training. If National Guardsmen 
and Reservists are to be physically capa 
ble of bearing the burden of war with 
out extensive active-duty training, then 
some basic reforms must be made in 
American lite. 

It is up to the home and the school 
to equip each individual with the habit 
of regular physical training, based on 
sound diet, adequate rest, and the sane 
use of liquor and tobacco. 

Expansion of the present armory sys 
tem and the replacement of old, inefh 
cient structures remain of prime im 
portance to the entire reserve establish 


ment. All the effort spent 1 


1 recruiting, 
equipping, and paying a man 1s lost 
if, when it comes time for him to re 
ceive his training, he can neither see 
the instructor because of dim lighting 
nor concentrate on the subject matter 
for trying to keep warm. 

Sufhcient funds have been appropri 
ated during recent vears to allow a con 
siderable progress in improving the 
armory system. Year after year, how 


gate these funds has 





ever, power to ol | 
been withheld, apparently for reasons 
of economy. 


Considering loss to the taxpayer in 


July-August 1957 


their 


retarded 


component units, th 


1 | 
and dollar-too ish econon 


recom ndations would 


reduced below that figure 


ve to military training. 


lar drill night and adi 


structor must spend two to 


lamar W ith his su 





Members of the Pennsylvania National Guard load and fire a 105-mm 
annual 


Reserve 


la penny 


1 re 


ecessa’®ry 


Csuard 


l 
to i 


THER readiness time could be 


j lyr 


is aou 


ere are 


spent giving instruction, the enlisted 


} 
nour;rs 


ready 












training in summer maneuvers 


The saturation point in Res 
training appears to ix the addity 
three weekend outdoor training peri 
to the regular weekly drill, sum 
id weekend CPX r 


Bevond that, all eflorts must be dire 


campment, a 


toward improving the quality rather 


than the quantity of training 


Reserve aflairs are, perhaps, ¢ 
more compl x than hose ot the cer 
: i 
ar mulitary establishment, tor tl 


involve the handling and training 
men whose primary concern 1 ust 
Main that ot provi 
livelihood tor themsel es and their tar 
ilies. The benehts to be obtained 
ever, are enormous. The sa 
realized by maintaining a single 


trv division in National Guar 


\ PRI LY ready land power 
" It be | 


can be built 
when we as a nation cease deli 
\C cs that we can build in 
ilitary reserve without int 
the soft-drink, hot-rod, and 
vears of our youths. The gre: 


wlaries ol that interruption Wl 


uided Missile Progress 


The advent of the new weapons into our armed forces is leading to 


changes im nalitary strategy, is dictating new tactical concepts, 


and is altering the disposition of our sea, land, and air strength 


THEN one 


' 1 
take a yvenera 


prepares to under 


] } 


national uided-missile — pre 


believe If 1S a splendid idea t 


ing off and taking a good 


gvrown inta 

spoon-teeding — stage 

people tear will 
t house and home 

just slightly over 

it literally started tron 

itch ibout the end ol World War Il. 

Na \ had developed and 


hi 


air-to-surtace Bat, as 


levision-controlled robot 


\n 
an eXplosive laden drone, 
K kaz 
amikazes 
Gult 


ind Okinawa which really spurred us on 


Corps had made 


was the Japanese 


which attacked our fleet at Leyte 


toward our modern missile 


program. 


loday we have antiaircraft guns and 
re-control systems which could handle 
tne Kat ik 7 with the vreatest of ease, 
but w ldn’ . h tl 

Du e couldn t cope with them 

too effectively 


\s a 


In 1944 and 1945. 
Navy 


cn i 


result, the assem 


top tec hnical 


heers and scientists and em 


barked upon the crash deve 


pment I url to-alr guided mis 


relatively snort 
| 
take 


Way 


aiscussion of the 


nt which has 


th _ the 


Rear Adm. John H. Sides 





{dmural 
IMpecial 


Missiles 


Sides 
l¢ 
Guided 


if Defe 





nd: but We had very little Know led 


nanv of the fields covered 


onic missilery. Radar was 


new. Practically nothing was known of 
transsonic and supersonic aerodynamics. 


Che turb int. No ramjet 


had «€ yped thrust 


yet Was an ini 


ver devel at supersonic 


t 


speeds, Most of our liquid-propellan 


know-how was gleaned trom the Ger 
mans. Large-grain solid _ 


wh, The 


getting 


rope intrs 


was unknown electronic industry 


was really just off the 


ground 


and so on and on and on. 


Today, we in much be 


Most of the voids have been filled 


truly astounding progress in 


] 
basic and fundamental research, 


and this has been appl 
through pure sweat and hear 

aches and good hard work, to 

the point where we can take on a 

| | | am 
iob with the contidence that we can fin 


ish it in less time, at less cost, and with 
, 


ittie Fisk 
\tter 


] ] 
as to its successtul completion, 


twelve vears the 


Navy, 


torth 


programs ol 
An F ree 


ind the 


brought 1S eed a 


the detense budget, peing Teck 


"W } "WW 
not im millions Dut in DUlONS O 


and growing 


were to call the roll of the 1m 


portant aircralt and electro 1c compan 


ies. he surely would have named _ the 


key bers who make up this new 


But he 


scl itched the surtace, tor 


men 


, 4 
guided-missile industry. would 


merely have 


in addition to these prime contractors 


’ , 
there are level upon level of subcon 


, 
tractors covering every imaginable 


product and numbering in the tens ot 


thousands who also contribute import 


nteresting to note that, among 


| 
our nost mmportant and successtul 


missile proyects, the prime contractor 


urtrame producer or an elec 


, 
tronics company. Regardless ot 


mav be the prime 


may be in 
which 
contractor, he usually 
finds it expedient to team up with the 
to bring to bear the 


and skills to 


other necessary 


sciences ensure ettec 
tive end item 
Electric and Douglas in the Nike, Ben 
and McDonnell in the Talos, Ray 


theon and Northrop in the Hawk, and 


SO ¢ 


Examples are Western 


dix 


In certain cases, he wever, this ar 


rangement has not been followed, and a 


1 


prime contractor has undertaken 


entire job. In the earlier davs, at 


this philosophy had brought more 


ist, 


critical reaction from the 


" 
or less intense 


roup which telt that a newcomer was 
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infringing upon its traditional 









In general, the guided-missile pr the last t 
grams have caused the various compan sut we are ash 
ies to assemble new kinds ot staffs com missiles to do jobs which ca 

. . posed of very competent scientists and complished by any other meat 
engineers 1n helds which cover almost The advent of the jet et 
every conceivable tacet uclear weapons has impose: 

. The environments of a supersonic threat which must be deteat 
mussile in flight are an order of magm high-pertormance airplanes s1 
tude more stringent than those encoun not be brought down with a1 
tered heretotore. Vibrations covering a irtillery. As a result, we se 
wide range ot frequencies subject the sonnel of the Army's Antiaircr 
Various components to terrific accelera ind being shitted over t 
tions: electronk components generate battalions as rapidly as we get 






must be dissipated 





while at the same time 





the skin friction with 





teries Of Various types. 





the atmosphere is gen In the air-to-air field we tind 





puns and unguided 


erating more heat on 





the outside; increasing speeds are caus with high-explosive warheads 





ing real problems with new heat-resist longer do the job. Two 600-k 





ant materials and alloys which are difh approaching head on will cle 





cult to form and to weld. rate of a mile every three sec¢ 





\l] these. and more, are We rking In any other kind ol approact 
















internal heat which = missile batteries on site 
d I ’ , aircratt batteries of our combat: 


yiving Way to surtace-to-alr mi 


nat 

1} 
gy thes 
ot “ 
Kind ol 
Moder 
bode 
pis | 
, rait 
' iad 
the per 
itt Cor 


that our 


rockets 


se at the 


nds. And 


1 there 1s 


against us while the guided missile. by ery little likelihood that the interceptor 
BB. the very nature of the beast, requires can even reach an effective fring posi 
reliabilities undreamed of in other won. 
helds. There is no crew present to make TI 1s all boils down te the Tact that 
\ final adjustments in the air, and almost we must have a supersonic missile witl 
any malfunction, no matter how seen i range of several miles so that the ef 
ingly insignihicant, will result in ca lecurve hiring envelop: S yvreatlly en 
tastrophe to this one-shot, expensive larged and so that this missile, whicl 
article. has a great speed advantage over the 
This new requirement for extreme tar t. can make the final int rcept 
reliability has led to a new brand ot With such a missile, human reactior 
design, engineering, and productior tume 1s no longer unportant ind the 
which begins with the first “bread preciseness of ground-control intercept 
board” and carries through all stages of | equipment and techniques can be re 
research, development, fabrication, as axed to within practicable limits 
sembly, test, and checkout. It must con 
sider maintainability by not-too-skilled i bi fact that such missiles also can be 
technicians; it must consider the k fired upward at targets many thou 
LIstc considerations ol the Various ser sands ot teet above the firi gy aircrait 
ices: and it must consider the opera also can influence the very designs « 
tional problems of the man in the field — our interceptors by letting us optimiz 
or the fleet. their performance for altitude where 
We read reams and reams about these thev are most efhcient. 








Recently released photo of the Navy's 








supersonic Regulus II guided missile shows the flight test vehicle on a trial run 





¢ res cd tn 
ectancy ( ul tive 
( re \\ re ‘ vcd or 
vear 
~~ REFACE-te we ssile 
~ gamut ire nort-range i t 
veapons t I ontin i i 
siies and repres Vv « wear 
( ever-increasing portance ‘ 
rmed service 
| have already rentioned that s 
tace-to-air and air-to-air issiles are 
placing, \ 1 vreat extent, anttaircr 
urtillery and aircraft guns and rocke 
We are approact! vy the dav wher 
face-to-alr miussii¢ \\ pevi \ 
the place of short-range ntercept 
we 
I doubt that Vv « \ WW see | 
aay when iong-range interceptors W 
re made obsolete \ nissiles, { 
sna certainly witness the peg I 
( the substituts rocess, We sl 
11so see Our ar the held I 
more and more ot their ow ta 
ul Support, tf i consequent re 
tio! ac i 1 » the \ For 
or s pport 
There has bee i great deal « 
ssion duri the past severa ( 
( the subject « Secretary Walse 
November 26th decisions, wt t 
ally are described as the roles 
sions decisions. These discussi« 
1ii\ have perm t ore he ! 
tht. 
I should |i rst of a t 
plainiy that t were not fr 
ssioOns ce rT Lhe roles 
s s of the se es are ct ta 
the National Security Act « 4% 
re a matter of iv Not one t 


i 





Mr. Wilson’s decision paper altered the 


oles and missions by one tota. 


What the Secretary ts really doing ts 


laritving the responsibilities ol the 


various services 1n so tar as concerns 


the emplovment ol guided missiles in 


support of their assigned functions so 


that we get the most offensive and de 


os 29 3 
tensive capabilities tor our available de 


fense budget dollar and so that unwar 


ranted duplication is prevented, not 


only in research and development but 


in operational employment as well, 
The ultimate goal is to ensure that, 
over all, we 


j 


have in combined 


\Army-Navy-Air Force-Marine Corps ar 


our 


senal the wherewithal to do the jobs 


which need to be done. It should not 


be necessary for e€ac h service to possess 
| as the Nation 


every capability as long 
needed capabilities which can 


has the 


ir, usually under joint 
commanders, when and where 
are needed 
| should like to emphasize briefly the 


portance of the weapon-system con 


cept in so far as guided missiles 


concerned. The best missile in 


world is absolutely useless unless each 


portion of the system has been 


le veloped, Is 1n place, and 1S 


entire 
properly ( 
tunctioning correctly when needed. 


Take an air-to-air missile system as 


in ¢ xample. Che system as a whole con 


sists of the airplane, its power plant, its 


instrument panel, its AI radar, its com 


1 } 
Its iaun hing mechanism and 


puters, 


hring 


circuits, the missile, its communi 


ition system with the ground, the 


vroun | ¢ ntrol mnterce pt equipment and 


] 


personnel, ind so on, 


Beyond this there is the base and the 


entire logistic system which starts at 


the manufacturing plant and includes 


pipeline activities, depots, material-con 


trol systems, maintenance 


} 


ind, MOSt important of 


ictivities, 
all, trained tech 


i personne 


rather to indicate 


can that the research and devel 


opment program ts only the beginning 
nd that it is by tar the least expensive 


The 


to employ a 


| , 
phase. instant a decision 1s mad 


system operationally we 
, 
commit ourselves to huge expenditures 


and treme ndous eflorts across the board. 


46 


ors, 


Nation 


atlord to duplicate ex 


This is the phase which the 
simply cannot 


cept in certain well-considered — 1n- 
stances, 


\ great to-do has often been made as 


to the expense of the new armament 


systems. They really are expensive, but 


not essentially more so than other sys 
tems that have been with us for vears. 
have become 


And once they truly op 


erational and have demonstrated their 
capabilities to the point of wholehearted 
acceptance by operational commanders, 
[ am sure that we shall find that many 
ot these guided missile systems will be, 
in fact, the least expensive methods of 
effectively accomplishing the tasks con 
fronting us. 

In those cases where missiles replace 


aircratt weapons systems we shall tind 


r 


A = that annual operating 


costs Will be greatly 


duced $< 


the systems they 


There will not 

a requirement fo! 
daily prohiciency flying, with the attend 
ant large expenditures for jet fuel, air 
plane maintenance, and the like. 

I would not attempt to predict the 
dates when this could happen. It will 
necessarily be an evolutionary process. 
It will probably first be felt in the field 
where surface-to-air missiles take over 
the load from short-range interceptors. 

In the meantime we will be and are 


being faced with the necessity for 


going forward with the development of 
at the same 


and im 


the new capabilities while 


time continuing to maintain 


our effectiveness with the old: 


prove 


] 


and we must assure ourselves a military 


1] 


posture which will give us the ability 


retaliatory 


successfully in all-out 


to maintain deterrent and 
es, to engage 
in the unfortunate event that this 
rced upon us, and at the same time 


have 


quelling 


the tvpes of forces needed tor 


1] ] ] ] ] 
smaller and more tocal confla 


erations should this be required 
1d 


Despite all our problems, it shoul 


Le reassuring if We take a lLOOK at a 


few of solid accomplishments and 


our 


review briefly the list of those missile 


systems which are actually operational 


the hands of our troops, airmen, sail 


Marines. 


In the surtace-to-air he 


Nike Ajax battalions on site guarding 
a great many industrial complexes, pop 
ulation centers, and other important 
installations. Terrier has been added to 
BosTon 


the armament of the cruisers 


and Canperra, the destroyer GyAatr, 
and is being installed in substantial 
numbers of new frigates under con 
struction; the Marine Corps also has in 
commission Terrier antiaircraft batta 
lions utilizing highly mobile equipment. 
Other missiles with greater potentialities 
are well along in development. 

In the air-to-air field, Sparrow I and 
Sidewinder missiles are being employed 
by the fighter squadrons of our fleets 
Falcon is being used by 


the Air 


and 


interceptor 


squadrons of Force in conti 


nental air defense, Sidewinders 


will soon be used for this purpose also. 
In the air-to-surface category 


Navy have 


equipped with the Petrel missiles. 


certain 


patrol squadrons been 


Army 


Force 


fie ld 
and Air 


Matador squadrons are deployed over 


In the surtace-to-surtace 


Corporal _ battalions 
seas, and the Navy's Regulus is in op 
erational use from submarines, cruisers, 


and carriers. 


\ great a 


wavs factual, 1S 


al ot information, not al 


appearing these 


ICBM 


IRBM. I can only assure you that our 


davs concerning the and the 


progress is good, that flight testing is 


becoming a routine matter, and that 


these we ipons systems employed trom 


land and from the sea are certain t 


exert a profound influence upon inter 


national relations in the vears to come. 
The 


senals of our armed services 1S leading 


advent of missiles into the ar 


to changes in military strategy, is dic 


tating new tactical concepts, and is 


changing tactical dispositions of fleets 
and tactical compositions of land forces 


and air torces We are in an era of 


evolution wherein missiles have re 


placed certain older systems, and are 


and starting to replac 


supplementing 
certain other systems. 


] 


This evolutionary period will span 


many vears, but one day we shall come 
evoluti n 


a revolution and 


to the realization that the 
will in fact have been 
that guided missiles are the most im 
portant contributor to the strength of 


our arm ed rorces, 
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The New Army Rifle 


The light 7.62-mm. i 


ONG betore there was much talk 
Army 


Ordnance started to plan a con 


about we apons systems, 


pact small-arms weapons systems to re 
place its large collection of hand-carried 


That was in i 


infantry weapons, 


and now, following the recently un 


veiled M6 
a standard rifle—the M14——has 


general-purpose machine 
gun, 


been approved. 


The Moo replaces three types ot cali 
ber .30 machine guns presently in use. 
The new rifle basically will replace the 
four present types of caliber .30 small 
arms—the M1, the carbine, the M32 sub 
machine gun, and the Browning auto 


{ More 


version—the 


matic rifle. accurately, a heavy 


barreled Mis5—will re 
place the BAR.) 

Thus two small-caliber weapons tor 
combat use will replace seven, and both 
now 


will use the 7.62-mm 


adopted by our allies in NATO, Logis 


cartridge 


tics, production, and combined opera 


: 
tions are correspondingly simplified. 


Never 
to small-arms development. This was 


period for the United 


has such effort been devoted 


an opportune 


States to pursue an orderly program, 


battle-tried 


for we had the satistactory 


veapon will replace four caliber 30 small arms 


he the final 
nk 1 bec 


use ol 


‘reater suitability American 


production and training. When the 1 


rox into service { \ I] be issued 


a light barrel as the Mig and witt 
vy barrel and tripod as t Ml 


at bott no ay ‘h MI 


at 8.7 pounds will 


than the Mr, 
pounds will be ¢ 
the BAR. 

The Mr4 has a 


flash hider, and a cl 


Mis 


pounds lighte 


Infantryman and new friend (Army photo 
Mi to use in case of an « neryency 


while we sought the ideal rifle that mits automatic of 


could use the NATO cartridge and re round 


place our \ iriegated armory 


Competition between the Spring 


\rsenal’s tinal design, the T'44, 


] 
veloped trom the original rifle planned 
in 1945, and Belgium's Fabrique Na 


(FN) rifle, 


tests, Was carried on for aimost six 


tionale designated T48 tor 


vears. 





Industrial Survival 


Unless proper measures are taken to protect our domestic mobilization 


base from all-out attack American industry might be crippled so badly 


that a war would be lost before the Nation could retaliate in force 


HE world is in an era of great 


danger. In order to maintain 


peace through = strength and, 


should attack occur, to be able to re 


cover quickly, we must give a great 


deal more time and thought than we 
have in the past to the protection of our 


domestic mobilization base. 


; 


In any future war, industry, its tac 


tories, its workers and their families 


would be a target of enemy bombers. 


Unless through proper protective meas 
ures the effects of that first all-out at 


tack could be 


trial concentrations could be crippled 


blunted, our key indus 


so badly that we might lose a war be 
fore we could strike a blow in our own 
detense. 

If such disaster should occur, there 
would be no need for industrial mobili 
zation plans for there would be no in 
must, there 


dustry to mobilize. We 


fore, protect our domestic mobiliza 
tion base by planning to minimize the 
effects of attack. This calls tor a strong 
civil-defense program at the workplace. 

Planning for civil detense and plan 

and 
Much 


has been done toward building our mo 


ning for industrial mobilization 


production are closely related. 
bilization base and ensuring its mainte 
nance, but all our efforts in building and 
maintaining this base can be rendered 
almost useless unless actior taken 
to protect it. 

Many industrial organizations 


taken 


cautions, He wever, every inaustr\ 


ready have certain disaster 


\ 
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work continuously on plans to over 
come production interruptions due to 
attack damage. There is no question 
but that this work must be broadened 
and intensihed. 

It is clear that there can be no one 
plan which will meet the requirements 
of all companies and plants. However, 
with information gathered from Hiro 
shima and Nagasaki, from the A-bomb 
and H-bomb tests, and from the think 

ing of many industrial 

executives who have al 

ready made certain dis 

aster preparations 

, within their companies 

<= and plants, we can sug 

gest certain elements of a survival pro 

gram which can be tailored to fit each 
company and plant situation, 

What are some of the typical actions 
which industrial management can take 
attack—to 


to minimize the effects of 


protect the domestic mobilization base 


and give greater assurance of produc 


tion continuity? 


1. Establish company and plant lead 


sponsibility for disastet 


‘ ship re prepar 


f 
CaNECSS 


The first step in the actual prepara 


tion for disaster is the appointment of 


a single indit idual at both the company 
level and in each plant—a disaster plan 


ning codrdinator—to provide coord? 


nation and direction of the over-all 
corporate disaster plan and each plant 
disaster plan 

At both the company and plant level 
a disaster advisory committee should 
be designated to assist in the de vel p 
ment of the various phases of the dis 
aster planning program. 


that coordinators 


It is imperative 
and committee members maintain close 
liaison with civil-defense officials. They 
should become thoroughly familiar 
with the authority, organization, and 
emergency procedures which are estab 


lished by law and become effective 


upon declaration of an emergency by 
the President or Congress. 
Coordinators, committee members, 
and service chiefs may obtain valuable 
information and training by attending 
the FCDA Staff College course in in 
at Battle Creek, Mich., 


and other FCDA courses. A great variety 


dustry defense 


of publications also are available. 


2. Disperse new industrial plants. 


Obviously the best defense method 


for protecting our domestic mobiliza 
tion base and ensuring survival is in 
dustrial dispersion. This is the em 
ployment of the simple military meas 
ure of using space and topography for 


defense of 
tack. 


] ] 
mu ups ity ol tar 


industrial plants against at 
\dequate dispersion will create a 


gets and reduce the 
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relative vulnerability of any one concen 


tration of industrial production, 


2 Deconcentrate critical production 

When production of essential items 
is concentrated geographically, an invit 
ing target is offered to the enemy for 
inflicting the greatest amount of in 
dustrial injury in a given attack. De 
concentration refers to the geographic 
decentralization ol critical production 
critical 


so that all manutacture of a 


item is not in one location. 


Planning should provide not only 


key 


critical items to other plants in other 


relocation of the production of 
geographical areas but also relocation ot 
key departments of a critical plant or 
facility, including the management and 
technical offices. 

system 


4 Establish a plant security 


for prevention of sabotage and espio 
nage 
Sabotage is an effective means of at 


tack. take 


appropriate prevent the 


Therefore, industry should 
measures to 
commission by misguided persons or 
enemy agents of any destructive act t 
impair the productive ability of th« 
plant. Measures also are needed to pre 
vent the collection ot intormation 
which might contribute to the enemy's 
knowledge of the Nation’s war poten 
tial. Such information might be used 


to advantage by an enemy in attack 
ing this country either through direct 
or covert means, 
5. Plan for continuity of manag 

ment. 

This is an important part of disaster 
planning. No company is better than 
the people who make it work. If a 
company or plant is to continue pro- 
duction during and following attack, 
its key jobs must be filled. Succession 
lists should be prepared for each key px 
sition. Such lists must indicate the name 
of several alternates who would take 
over should a key official be killed or 
other as the result 


piven assignments 


of attack. 
diternate corporate 


management 1 


rs must have 
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to assemble and work which is equip 


ned and turnished for carry ng on cor 


porate during and 


attack. 


quarters be at 


operations 


It is desirable that such a head 


a point where the com 


pany already has an installation. How 


' , , 
ever, it should not be in a critical target 
area. 


Additional or secondary emergency 


reporting points should be established 


for all personnel, One company has 


} 


set up reporting centers at the homes 


of executive personnel who reside in 


suburban areas. Certain records are 


maintained at these locations and ar 


rangements have been made for priority 


telephone service in an emergency. The 


cost of this type of planning is insignih 
cant when compared with the activities 
of recovery-planning which can be con 
ducted at these locations during or after 


the emerpency. 


- Protect j j j , 
x rolteci CCOlMaS ana Gocnu 


ments 


Protection of vital records includes 


the duplication and sate storage of rec 


ords important to the continuation of 


the company and plant production. It 
| I 


is important that written descriptions 


of activilies, manutacturing processes, 


engineering designs, and vital legal 


documents and accounting records be 
preserved and available to management 
atter an attack. 


One firm has described the disabling 


results Of a Loss [ vital re 


porate amnesia. Records 


one of the easiest concret 


company cal Lake 


among first 


8. Develop 
Ceaure 
Money may 
lowing attack tor ag 


advances to employees, 


bills, 


and purchase o 


such as medicines, tood, and equi} 


some bank 


ment, companies maintain 


nature at 


accounts of an unrestricted 
scattered locations and have established 
lines of credit at a variety of 


places. 
Emergency procedures tor drawing 
company funds should be developed i 
advance. Banking arrangements should 
be adequate and the corporate by-laws 
should have ample provisions for with 


] 


drawal of tunds. A list of depositories 


in which the has its fund 


should be kept 


company 
current and on hile 


the company record storage Vaults 


, : 
some instances it may De desirable 


small amount ot cash at 


ageposit a 
] . nar } | ter nal 
alternate company headquarters and 


each of the security 


storage iults. 


The Federal Reserve System, in coéy 


eration with the United States Treas 


ury, Comptroller of the Currency, Fed 
eral Deposit Insurance ( 


orporation, 
Office of Detense Mobilization, the Fed 


eral Civil Detense Administration, and 


Organization for civil defense within an industrial plant. 
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agencies, 1S de veloping plans and 


providing guidance and assistance to 


banks 


the continuity of 


attack 


which will do much to ensure 
money and banking 


alter an 


9g. Plan for evacuation industrial 
plants 

Movement of civilians trom danger 
ous and potentially dangerous areas in 


time ot civil-detense emergency re 
quires thorough organization, uming, 
and supervision, Great contusion can 
result from the spontaneous and rapid 
movement ot employees when not prop 
erly directed. 

\ rendezvous point must be desig 
nated at a safe distance from the plant 
ind irrangements made to receive and 
care tor employees. A general trath« 
plan, both within and outside the plant 
must be m ide, directiot al and other in 
formation signs and instructions postec 
ind adequate transportation provided. 

It should be kept in mind that we 
assurance of a 
Tt ere 


fast 


will never have definite 


specific amount o} warning time 


fore, we must be able to move 


when it 1s clear that there 1S suthcient 


tor evacuation, 


10. Provide shelters for employees. 


It there is not suthcient warning 


time to evacuate the plant, the only al 


ternative is to take shelter. There is 


still need tor shelter from blast, radi 


and heat etlects on the 


damage. 


Industries should 


ition, [rings 


areas ol 


designate areas 


vithin the plant where employees 


may be protected from the effects of an 


attack. Build deeper and stronger walled 


thicker 


construct 


basements, with and stronger 


first Hoor slabs, or separate 


underground shelters. Provide emer 


rency power and sanitation tac ilities, nl 


tered ventilation, food, water, and emer 


] ] ] 
rency medical supplies, 


l-defens« 


Dasis 


Is the 


emergency. 


, 
train, and equip small 


roups within the plant and main office 


buildings tor pertorming specialized 


services such as police, fire fighting, 


rescue, Welfare, Warden, radtologica 


monitoring, medical, and first aid. In 


most plants such protective services as 


hre brigades, guard services, rescue 


1d first-aid tacilities are al 


ly est iblished. 


civil-detense corps 1S a 


The pliant 


part [ the community civil-detense 


lanning, training, and test ex 


} Id ] 
ercises snould be 


corps I 
conducted in coopera 
tion with community ofhcials. 
12. Establish a plant warning and 
ommitnication 
\ plant 


up with communications to the nearest 


system, 
, 


control room should be set 


civil-detense control center. Arrange 


ments should be made to receive the 


warning alert and quickly to dissemi 


nate Warning and intormation to em 


plovees throughout the plant and _ to 


; ; 
communicate with civil-detense ofhcials 


and following attack, 


procedures 
to the manu 


facturing processes, dis 


In some instances, due 


= 
=: 


= 


— . , . 
"zm could result 1in_ selt 


on destruction of 


orderly shutdown 


the 


Ps 


plant destruction as 
as that resulting 
attack. must be 
tested. Mock 


conducted revu 


trom an Procedures 


planned and shutdown 


training exercises are 


larly in many plants. 


, } , , , 
I4. Establish indust 


sociations. 


Chis type association is an organiza 
tion ot ofhcials of a group of industrial 


plants or utilities in an area or 


munity, united by a reciprocal agree 


to provide assistance to each 


other In disaster In the form ol equip 


, 
ment and personnel. 


Althe u 


clations are 


gh industrial mutual-aid 


asso 


not new the idea is es 


pecially applicable to defense for 


dealing with wartim« natural dis 


aster problems. 


portant part ol disaster 


this consists of activities 


ning, 


Sarv to and repair damage 


issess 


restore communications, services, p 


qui kly. It includ 


and production 


the organization and training Of specta 


groups tor repair of the industrial plant 


itselt and electric, communications, 


and water services, etc, 


) 
16. Prepare and 


corporate 
aster plan manuals, 
: ; 
Put the corporate and plant civi 


tense plans in writing. Describe the 


purpose of the plans and the nature and 
responsibilities ot each protective sery 


ice, list the team leaders and members, 


outline the emergency procedures tor 
each leader and team, show floor plans 


with shelter locations, etc. 


) , , 
Pre pare handbooks 


iplovees about 


gency plan at the workplace. Include 


information regarding the < 


plan, the alert warning, floor 


drawings showing shelter are: 


hazardous points within the 


maps showing evacuation movem 


routes within the plant and State 


It an attack occurs while emplovees 


are at home rather than at work, they 


must know the neighborhood 


Tense plan. 


Supportand assist the commi 


t 
lefense efforts. 


| 


Coéperate with the mayor and 


detense director by participating in 


| 
sucn 


tional exercises and programs 


the annual Operation Alert and Civil 
[de fense Week. 


20. Tell stockholders about the com 


pany civil-defense plans. 


P ° 
some companies include intormation 


in annual and quarterly reports to 


stockholders and some have included 


this information in advertisements. 


We must protect our domestic mobil 


ization base and plan for industrial 


] 


survival and continuity 


tion, The solution to such 
problem of this magnitude must col 
from ind itself. Gove 


stands re idv to assist, but the 


argely one for industry alone. 


ORDNANCE 





Air Force 


‘ 


Firepower 


A.O.A, Holds Thirty-ninth Annual Meeting at Eglin Air Force Base, Fla. 


OMBS away! This cry has many ramifications in this 
age of nuclear weapons as 800 members ot the 

A.O.A, discovered at the Thirty-ninth Annual Meet 
ing of the Association at Eglin Air Force Base, Fla., on 
May 6, 1957. Toss bombing, tor example, by supersonic at- 
tack aircraft and the B-47 bomber alone was a demonstration 
worth attendance at the meeting. 

The Air Force graciously made it possible tor A.O.A. 
members to hold their annual meeting at Eglin and there to 
witness the Air Firepower Demonstration at the Air Proving 
Ground. This amazing demonstration is conducted semi 
annually for the Joint Civilian Orientation Conterence, a 
Department of Defense advisory group. 

A.O.A. headquarters were established the preceding day 
in Pensacola at the San Carlos Hotel, fifty miles west of 
Eglin. Members flocked in by automobile, train, and private 
or commercial aircraft to go by specially chartered A.O.A. 
buses from Pensacola to the Air Base on May 6th, and some 
large groups flew directly to the main field at Eglin. 

At the base athletic stadium, the rallying point for the 
A.O.A., a large committee from the Florida Post was on 
hand to greet the members. 

Here buses were reloaded to tour the static exhibits on 
the hardstands including the latest types of aircratt and 
equipment under operational test at the proving ground. 
Visits also were arranged to the huge climatic hangar and 
other Important ports of interest, 

At eleven o'clock all members returned to Foster Stadium 
to be served an excellent box luncheon including much 


welcomed cool drinks. 
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By noon, twenty-three busloads were 


under way tor th 
demonstration stands eighteen miles away on Range 52. 

The schedule of events was opened by Maj. Gen. R. W 
Burns, Air Proving Ground Commander, who welcomed 
the assemblage of 6,500, and extolled the achievements of 
the Air Force. Brig. Gen. John P. Henebry U.S.A.F.R., alse 
spoke in recognition ot the golden anniversary of the Air 
Force. The next two hours were replete with the roar and 
whine of jet engines and the crash of bombs, rockets, and 
machine-gun fire. 

Some of the spectacular demonstrations were the pre 
cision flying of the 4-plane Thunderbird team in F-1 
supersonic jets; the strafing, bombing, and rocket attacks on 
targets in front of the stands: and toss bombing of simu 


lated atomic weapons. The tinal event was a bombing run 


a line of 500-pound boml 


at 5,000 feet by a B-26 that laid ¥s 


about a mile long. 

( F special delight to all Ordnancemen was a comparati 
demonstration of early and new aircraft machine gun 

from the slow fire of the World War I Browning to th 

fabulous rate of the Vulcan Gatling-type gun that fired 

hundred rounds almost instantaneously. 

The technique of toss and over-the-shoulder bombi 
was beautifully demonstrated by an F-84, F-100, F-101, a1 
of unusual interest, a B-47. In each run the plane's path w 
that of the bomb in r 
The 
trails were mute evidence that the attacking aircraft woul 


\-bomb. 


described by white smoke and 


smoke to its air burst over the target. two colore 


have been clear of the blast from a real 
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39th Annual Meeting 





Ihe above photograph of the A.O.A. members and other guests attending the 39th Annual Meeting was taken from an RF-84F 


photo-reconnaissance airplane flying by the stands 








Target aircraft in front of the stands burst into 
flames as they were strafed with machine guns and 
rockets from modern supersonic fighter aircraft. 


at 


a 


speed of 400 miles an hour and an altitude of only 230 feet. 


Among those present at the 39th 
Annual A.O.A. Meeting at Eg- 
lin Air Force Base were: front 
row, left to right: Col. Henry 
N. Marsh, general chairman, 
A.0O.A. Technical Divisions; 
Lieut. Gen. Emerson L. Cum- 
mings, Chief of Army Ord- 
nance; Maj. Gen. Edward P. 
Mechling, Commander, Air 
Force Armament Center; and 
Rear Adm. Frederic S. With- 
ington, Chief of the Bureau 
of Ordnance, U. S. Navy. 


A formation of B-47 medium bombers flies by, above, 
while simulated gun batteries, below, are attacked with 


napalm bombs dropped from F-S4F fighter aircraft. 








This photograph was taken at Range 52 at Eglin Air Force Base where the aérial firepower demonstration was conducted be 
fore an audience of more than 6,500 military and civilians who came from all parts of the country to witness the tests 
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- 


re 


An F-100, above, gives a demonstration of the new toss-bombing technique for 
use with nuclear weapons. Here the airplane releases a 1,000-general pur 
pose bomb at an angle of 90 degrees, then rolls out at the top of a loop 


4 4 <«< 


The Thunderbird precision flying team, above, right and left, gives a thrilling exhibition as the F-100's dive down in single 
file, then pull up in a steep climb, separating at the top in a “bomb-burst’ maneuver. The huge static display below included al 
most every type of operational Air Force aircraft. A.O.A. members also visited the huge Climatic Hangar. ( All Air Force photos 





Cross-country Mobility 


The scrence of land-locomotion mechanics must be deve lop d so that 


military vehicles designed for off-road travel may reach the stat 


of efficency that has been achieved by other forms of locomotion 


BIEC 


1 
dium normally show a 


Ss moving in a gi 


to assume torms which 


offer least resistance to motion. A sleek 


smooth form is usually better than a 
stubby rough shape. 

Such a trend may be seen in_ the 
evolution ot the animal world as Wwe 
as in the world of technology, and the 
described change of forms in living or 
ganisms as well as in man-made 
hicles may be considered an import 
measure of progress in locomotion. 

There seems to be no better illustra 
tion of that progress than a comparison 
between the amorphous shape of an 
umoeba and the streamlined forms of 
hsh. In the held of motor transport, a 
simular 


by the comparison between a prehistoric 


illustration would be provided 


wooden cart and the aérodynamic form 


of a modern racing car. 


N general, one may assume that the 


adaptation ot form tothe environment 


of locomotion becomes more pertect as 


the organism becomes more advanced, 


1 


ind this adaptation may theretore be 


+ 


a measure of the degree ol 
lack ol 


' 
either a fairly 


considered 


progress made. Hence a such 


adaptation may mean 


primitive stage ol development or a 
ck velopment which represents an ac 
complished cvcle of evolution, if it 
| ] } holog ] 
does not evoive further morphologically, 
When such a criterion is applied to 
conclusion 


1utomotive equipme nt, one 


ippears inevitable: both highway and 


54 


would 
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off-road vehicles have displayed a rather 
slow change of basic forms for a longer 
period than the last quarter of a cen 
tury. 


The earliest history of the automo 


bile, however, shows a transition period 


during which a primitive carriage fitted 


with the gasoline engine of about 1900 


evolved into the “dream car’ of 195 


and went through an almost complete 
cycle of form change within the 1920's 
and early 1930 S. 


However, a similar survey of what 


may be called military cross-country ve 


hicles will not disclose a comparable 


evolution. In addition, it will be noted 


that while the automobile torm 1S al 


most pertectly adapted to its environ 


ment ot locomotion, which is a smooth 


highway and the surrounding air, the 


form of an off-road vehicle is, generally 


speaking, not adapted to operation in 


its own environment composed mainly 


gh ground 


of dirt, mud, snow, and rou 
surface. 


This is illustrated by the fact that 


off-the-road vehicles are wide and short 


rather than narrow and long and that 


they have “bellies” which bog them 


aown while protruding parts plow 


] ] ] 
through soit ure und at a relatively low 


sinkage. The form of tracks and wheels 


| } } | 
does not iry beyond the standards 


established a lk ng time ago, nct neces 


sarily for off-the-road but rather tor 


highway operation. As a result, diamet 


rically opposed solutions are to be 


found applied for the same purpose, 


thus raising doubt as to the wisdom ot 


the attempted evolution of form. 


UCH important questions as what the 


optimum form of the bearing area 


of a track or pneumatic tire may be, 


whether that area should be long and 


narrow ofr short and wide, continuous 


} ] 
or discontinuous, only recently have 


been recognized as fundamental ques 


tions of vehicle design. 
If it is realized that a tracked vehicle, 
looked upon from above, appears en 


closed in a rectangle with an almost 


constant length-width ratio and that 


this ratio has not changed for the past 


nity years, one must conclude that the 


] ] 


true morphological adaptation of the 


off-road vehicle to the environment ot 


its operation has not yet commenced. 


Is it then illogical to conclude that, 


, 
whereas the evolution of an automobile 


has reached the leveling-off part of the 


curve of perfection after having under 


gone a complete cycle of morphologi 


cal change, the off-road vehicle has not 


yet begun to develop? 


Recent studies indicate that this defi 
may be the case, for the 


nitely ruture 


increase 1n car mobility seems to depend 
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more On Improvement ot a system ol 


superhighways, automatic trafhic con 


trol, etc., than on the development o 


new power plants or new torms, 
On the other hand, a purely morpho 
logical change in off-road vehicles may 


radically increase their mobility without 


much technological change In present 


power trains, suspensions, and running 
pears, 

This potentiality opens a wide field 
for exploration and may lead to 


a rational study ot the relation 
ship between vehicle forms and we 


the environment of locomotion. 


The introduction of such study 


1S the logical outcome of any 


serious work on land mobility. 
To improve vehicle mobility in the 


ir and on the sea, the study of fluid 


mechanics has evolved into highly Spe 


cialized branches of theoretical me 


chanics known as aérodynamics and 


Hence land transport 
which for centuries has emphasized 


hydrodynamics. 


the road rather than the vehicle by em 


ploy soil mechanics and hydraulics 


ing 
make 


canals, bridges, airports, and harbors 


to better railroads, highways, 


also needs the development of a dis 


cipline similar in concept to fluid me 


chanics in order to improve the land 


ve hi ic, 


Nrical 


lal 


SVINCI 


only available to improve designs ot 


the em] approach, so 


motor vehicles, apparently did not lead 


to a satisfactory solution and _ stirred 


little permanent interest in the auto 


motive profession, this more theoretical 
’ 
school of thought remains as the only 


, 
he pe ofa radica change in the present 


Situation, 
This is particularly pertinent to the 


academic studies of automotive engi 


neering which, with its present cur 


riculum based on practical know-how 


and the thermodynamics of internal 


combustion engines, weak 


provide a 


basis upon which to reverse the dimin 


ishing returns that prevail in purely 


technological automotive research. 


New 


new 


motors, tuels, lubricants, ar 


transmissions so tar have repaid 


only a small fraction of the effort ex 


SI 


pended, as far as land mobility is con 


cerned. 


There appears to be little doubt that 
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hecome vears 


} 


ion, ae 


the development ot what may past tew n the philosophy 


the mechanics of land locomot tacking the problem. However, 


signed to shape properly the form and realized that the it drag 


size ot oft-the-re ad vehicles, airplane wing Was first defined 


mary task of modern ywuon. ot aérodynamics some torty 


Such a task, however, hevond whereas the load-drag ratio ot 


the capabilities or ; ing] roup ofr has not been suthciently deter 


organization and requires a nationwide terms of sol 


cooperation ot industry and the univer then the 


sities. Automotive engineers need the with concer 


assistance of their Von Karmans, ne must 


= Froudes, Reynoldses, and Machs. tion 


—_s 


more mobility 


If people ot such caliber are not 


ivailable, then the whole prob- — as emphasized 


lucational one NANCE magazi 


H 


comotion, the | 


lem become S$ an Ce 
rather than one of “organizing 


<i a new research. 


OWEVER 
theoretical 


he } 


lorevoing 


The first step within t rem 


led 


the 


Army ( 


ishme n 


pouns 


by the rat existing textbooks 


t 


through the establ ture on the 


Locomotion Research Branch ; of a 


T anl 


k-Automotive Con 


new 


Ordnance ymand motive engi 


Although done on a small scale, this motive eng 


action appears to have attracted enough fered) would 


attention to stir interest in ore the problem of ration 


oretical 


The 
ot Engineering has opened a | 


land 


: : 
ly minded people. sessing various 
ts and designs 


Dhe 


may 


University of Michigan College ce] 


IOSSIDIE mechan 


, 
nucleus for another locomotion re enable the 


laboratory and new an optumum vel 


1) 


I-i 


search is Starting 


courses on land-locomotion mechanics given environment 
within the automotive engineer cur however, tha ch an opti 


The 


ing 
universa nd what is 


A mi 


1 ; 
research work by graduate students and _ perhaps vice 


Othce ot Ordnance Re he 


} 
ricuium 


search at Duke University rain iv be 


IS Sponsoring 
erTsa, 


is encouraging interest in this held by Thus the designer would 


generous grants. tind at, order tullv to satis 


actions indicé that consider the user's requirements, not one 


T he “ 


able progress has been made during the solutions iv be 1 


Small-scale vehicle model is tested in soil bin equipped with dynamometric 
carriage at the Land Locomotion Research Branch, Tank-Automotive Command 


» 





various terrain 


venera require 


Hence, establishment 
ot land-] 
luctio 


hanics, the in 


tro analyses of various soil 


pears mandatory in 


1Z¢ methods ot rese ircl 


1 
nt WOrk eading trom 


decision ol ip 


« ven solution, 


vl 
in a more scientific 
elopment 


he 


in 


ppleme nted 


proyvgram 


cs would Sl 


th more gener il quantitative methods, 


\ need tor such an approach appears 


Che present development of 


isually starts with the 


requirements by the 


with the discovery ot 


m solution by a researcher. 
recognize d theory ol 


locomot nd method of its evalua 


tion, suck julrements are necessarily 


based on tl past individual 


experience. 


Since the 1S¢ of a vehicle is not 


" 
primarily i rese ircher Or an engineer 


in the t lines of automotive en 


pertinen 
ineerin inv extrapolation of his ex 
vil ing, \ rapol: 1 of his ex 


His 


mere 


future is limited. 


ually call for a 


rearrangem existing elements 


rather thar the creation of 


new 
nk 


Moreover, 


0 Ss 


the user so far does not 


; ; 
have at his disposal satisfactory quanti 


1s 


WwW hic h 
he 


ast 


vardstic ks by 
When 


] 
pD 


pl 
instance, 


tive metho or 


to state his 


requirements, 


formance in soft 


loam, for the 


know 


mind 


not what the user 


as there is an in 


finite variety of soft clays and sandy 


grounds with practically no parameters 
to describe them and occurring with an 


. é 
unknown trequency of distribution. 


TNDER these 


, | 
lationsni 


circumstances the re 


I between the and 


lom bee n 


user 
marked by i 
The 


dissatishe d 


desi yner h is Sele 


mutual understanding. former is 


almost invariably with the 


niin t t his 


ul 


require 
latter aflirms that this 


be 


situ 


ments while the 


de ne, 


is the best that ca 


To ivoid such a ition 


mer often presents 


natives and expects the 


hox 


should 


ry means “ad 


ld test wl ne 
oped il i i decision 


ds 


11 1) 1 
ibly could be thout any 


theory, eXxtel mmMputations, 


SIN 


laboratory held analy 


\s was mentioned previously. such 


biem cannot solved through 


pro L« 


} 


establishment of the mechanics of land 


locomotion alone, although this would 


ind forma 


rationalize 


1Z€ the requirements 
1 
by the user and would 


make 


equivocal 


them more un 


to the de 


signer, so that they 


both would speak the Same language. 


Assuming, that the an tormu 


ate the requirement, indicating 


where and how he w: © operate 1n 


terms of definite physical and geometri 


cal properties ot the environment, the 


designer by virtue of his function is in 
usually 


le 


no position to compromise the 


conflicting requirements of vehicle use 


ind cannot select the optimum for over 


\ or B or ! 


normally 


ethcienc\ lore areas. 


He 


frequency of 


in 
the 


also cannot assess 


occurrence of important 


or their disadvantages and 


situations 


with reference to the over-all 


merits 


requirement, The proble m ol optimiza 


tion, which thus becomes inevitable, 


requires the use of other than engineer 


ing methods and the mastery of other 


disciplines than those in which the ve 


hicle designer was trained. 


identical tasks 


} 


sub 


since lar if not 


simi 


(where conflicting factors involve 


optimization, determining of exchange 


ratios, statistics and probabi 1-1€S ) have 


been performed by what is now recog 


nized as research, the in 


operations 
troduction ot the respective discipline 


ona research and development level 1S 


The lac 


1 1 
icy 


recognized as inevitable. 
k of this approach on the 
] 


of engineering development and 


purely mechanistic evaluation of various 


vehicle-terrain systems usually leads to 


uisleading solutions 1n which extremes 
] 


n 


instead of operational medians are sug 


] 


gested as the optimum. 


' 
An example of such an outcome 


be found in the feld track 


at 


r 


question that certain spectacul 


tions may require the extremes as 


th 


tire 


C 


s 


i€ 


best 


doubt if 


In 


prey 


specific pursul 


Ss 


, 
peen 

htCnK O 
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ition, 


th 


I 
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i 


€ 


less 
al 
t 
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iny ol these 


t 


i¢ 


theoretical 


ny 
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S¢ 


rr 


criteria 


operations 


bers ay 


il 


rormance 


I Although there I no 


S 


ir ce nd 


y 


being 


| 
tions, one may seriously 


extremes 


Dut More 


conditions. 


1 


POSSIDIE 


( 


T his would 


D«€ irgued that 


it of the operationa 


1! ehicle system 


Ss 


thi tar because 


IS 


methods 


yf terrain and vehicle es 


be quite corres 


analyst must have num 


lable in respect to vehicle per 


With the 


motion me 


ods and 


AVaLAa 


tion le 


hI] 
pie, 
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wues would 


ana 


trafhcabilit 
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possible 


Lp 


constitute 


IUS, t 


ional st 


\ 


not 


h 
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idy ( 


id ibil 


id 


yom 


soil trath« itv. inste 


of qualitative val 


ues and arbitra 


, : ;, 
establishment of land-leco 


lanics, howe ver, these meth 


certainly be made 


1 a more rational explora 


to soil e' aluation 


viewpoint would 


| 
levelop1 an opera 


land locomotion does 


; 
only a natural conse 


quence of the development of land loco 


motion 


i,r 


C hain 


Cc 


mechanics but 


] 
placem 
piace 


ort 


} 
also constitutes 


tor t 
is looking 


It he link 


missing 


tor 


mobile ve hic le Ss. 


It also relieves the designer trom the 


imp ble 
IMPpOoOssIDi¢ 


tha 


one, 


t 


the 


, 
ind 


<< 


rormulatin 


} 


1 
DossID 


ly 


those w ho 


cannot 


require 


ore 


1 
De€ 


nust make the best « 


t 


ution 


it 


11 


SO] 


time 


ot t roof 


he 


reiieves 


; 
isk supply 


ing 


offers is the best 


the user from 


ulrements as to what he 


which _ he annot 


( 


satisfaction of 


j 


cision. 


yems of this type, however, 


| as they 


The 


immediately 


effort. 


ved 


and much 


complete solution must often wait un 


1 


t 


an 


m id 


appropriate 


properly 


e av 


al 


Mobility 


the 


prov ed 


action 


1 
ind 


an 
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oO 


withor 


indust 


il 


( 


without 


troduction ( 
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ress 


ri¢ 


i¢ 


is 


) 


me thods, equipme nt, 


trained px rsonnel ire 


ie, 


n land, like mobility in 


. 
yn the sea, cannot be im 


1" , 
it the fully codrdinated 


ry and the universities 


the establishment or 1n 


new intellectual tools of 
- , , 
Successfully empioved in 


locomotion. 
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The New Soviet Weapons 


The Reds do not regard guns and shells as “old” or nuclear weapons 


and mussiles as “new” but as mutually complementary clements of 


a modern defensive and offensive system constantly kept up to date 


Garrett Underhill 





| TI ARLY four years ag« 
| peared 1n ORDNANCE a! 
— entitled “New Soviet 
ons? It warned 

“This year 
eighth year after th 


armament prog 





with the 
conventional 
tember-Octi 
Subseque 
this warnu gy 


Soviets 


missile 1S ger 
West iS replacil 
cannon, what 
is that the Si 
weapons 
heavier cannot! 


which attention 1 


years now our tend n 
t¢ compare America’s 
projected) Weapons with 
Red | hav ino 
,eds are known to hNhave 1n ger 


ice. Thus the new Patton mediui 


July-August 1957 





Russia's new 


breech-loading 280-mm. mortar, credited with atomic capability. 


lowed on a two-wheeled bogie with base plate attached, it is air-transportable. 


In the 


meantime, 


] 


meca1umM-we ight tank 


run capable of fring a 
oh-explosive fragmenta 


} 


in the class of the 


' " 
ld artillery cali 


The Sovie 


ts certainly have simplified 


their army system by intro 


duc i whole new “tamily” ot infan 


mye 


} ] 
try weapons. Included are a new pistol, 


submachine gun (replacement for the 


famous “burp” gun), and light machine 


gun. The last three, which are weapons 


of the infantry rifle squad, all use the 
the U. S. 
World 


Che result is a great simplifica 


sate 
\rt 
War Il. 


tion of ammunition supply and produc 


cartridge a goal ol 


ny for infantry arms since 


tion, 
The cartridge is smaller and lighter 


than the new NATO light cartridge. 


Revealed on Aviation Day 


Yak-25 troop-carrying helicopter impressed Western observers 
£ i 


lo do all this the Re 
Their ne 
ess powerful than the 

NATO 


20 06. Hence 


some sacrifices 


round and _ the 


their rifle 


they correctly call a 


their machine gun have 
old i 
attords 


the burp 


, } 
range, and 


new yun ITC. 


with greater accuracy than their pre 


dece SSOTS., 


This hire} 


ler arms. However the new cartridg 


ess range thar 


iter 


it provides all three weapons 


’ , 
power 1S supplemented Dy a 


new g-mm. pistol. Like the old Mausers 


the Chinese police used to cherish, 


1954, the big, tandem twin-rotor, twin-engined 


Sovfoto 


l 


t 


has a shot magazine and wooden 


combination shoulder stock-holster ta 


cilitaung its.use as a short ranye full 


1utomatic weapon by heavy we 


apons 
ll 
crews, service troops, and the like. 


There are cogent reasons why 


Soviets have built up intantry frep 


while in most cases accepting redu 


range, For one thing, their tacticiat 


have concluded from their World War 
II experience that few men can 
targets bevond 400 meters ( 


For 


n Do r 
ins powse 


accurately, 
me 


sulhicient 


that 


weapons 


conditions 
lon’t hold 
tor 


ital lire 


ghtness whicl 


and 


\s vet 


the Sovic ire 


resu] ply dk mand. 


ant say just 


nor he w good 


“small n fan 1S. 


} 
a so id wor 


n—their 82 


other new pol 


This is already 


Nasser’s I 


Israelis 


} 
rifie, 


, 
coille ss 


rive-away list. 


Army me, which the 


vot se 


tured alc ng with their ammunition 


_ I " 


armores 


open topped 6-wheeled 


personnel carriers un 


veiled in 1951 have in recent years come 


into general use, and are now suppie 


mented by a similar 4-wheeled armored 
id 


Weapons carrier, an amphibious and 


better-protected tracked carrier has 


shown up in the East German torces. 


Budapest street fighting showed that 


the earlier wheeled g'-ton BTR-8 


while better than “soft” 


be 


“transporters, 
desired 


and 


trucks, leave something to 


even for conventional wartare po 


lice action 

To date the BTR-8’s, which are in 
many respects 0 wheeled close copK s of 
World War II U. S. 4-wheeled M3 
doubled as 
Whether a 
played amphibious tank will serve the 


will | 


the 


scout car, have reconnals 


sance vehicles. newly dis 


better a moot point 


Che 


iscinated with such 


purpose 


until combat a verdict. 


SOV 1ets have been 











World War II 


showed thin-skinned armor of the am 


vehicles in the past, 


phibious class seldom met reconnals 


sance requirements. The Soviets gave 


the type up late in 1941, but it’s not 
sate to sneer without sure knowledge as 
to whether they may now have tound 
a good solution. 


The only new armored 


self propelles 
artillery the Soviet Army has flaunted 
is in the antitank class. Last May Day 


a high 


on a tracked 


re vealed 


velocity cannon mounted 


the Moscow parade 
chassis with open-topped fighting com 
partment, both lightly armored, It ap 
peared with paratroops and bore thei 
Insignia, SO It appears to be the Soviet 
counterpart of the U. S. unarmored go 
mm, Spat, 

However the Soviets have shown off 
a remarkable line of new towed 
artillery pieces, along with new Ss 
fast tracked tractors to tow 
them. All too evidently the So 
viets agree with U. S. Army 
Ordnance engineer N. S. Glass 
man (OrpbNAN¢ January-February 
1936) that towed artill from 
dead. 

This new artillery has been very 
much simplified and lightened up. Ob 
viously it is much more air-transport 
able than the older models. Characteris 
tic are a marked reduction in the size 
of the recoil mechanisms and _ late 
model muzzle brakes to reduce recoil. 
By improving ammunition, a_ light 
152-mm., howitzer does the same job at 
about the same ranges as the ponderous 
M-1937 152-mm. gun-howitzer (the 
common World War II firepower tool, 


powerful but prone to bog down). 


The 


split-trail irriaye, 


with a disk-plat 


eCn 
limbe rs 
usually 
try capal 
The 


2-mn 


icteristi 


artillery 


Moscow 


itomik 


11K shell 


" 
1.) It supplements an eariier 


160-mm., which in turn succeeded the 


M-1928 and M-1942 120-mm. used u 


j 
World War II and Korea and in the 


class ot the current U. S. 


very air-transportable 


air-droppable atomic weapon. With 


1 doul 


s iperhe iv\ 


iodern offensive 


s 


system. Thus 


1¢ 


t 


Detense 


n 


Miu ist 


The new T-54 medium-weight tank carries a 100-mm, gun capable of firing light field-artillery high-explosive shells 





Marshal armed 
forces 


“At 


supplied with modern supersonic 


Zhukohov, told his 


present, antiaircraft defense is 


hghter planes, with high-quality anti 


aircraft. artillery, antiaircraft rockets 


weapons, and other means of securing 
antiaircraft defense.” 

Neglected in the 1953 OrDNANCE ar- 
ticle warnings was a very important 


class of materiel: aviation 


This 


serious. Subsequent Soviet revelations 


army ty pe 


and airlift. omission was very 


as to their progress in this line of hard- 


ware, and their capability for still 


further advances, have very much 


increased the significance of the new- 


Ss 
= 


type army arms. 


Patently, such aviation vastly 
enhances the strategic and tacti 
cal mobility of the units armed 
with the new weapons and pro- 
vides vital means of logistical 
support fit for modern warfare 
of all types and degrees of intensity. 
Back in 1953 not much was thought 


Although 


the four principal current 


about Soviet helicopters. 
three of 
tvpes had been revealed by then, they 
fairly adapta 


seemed unimaginative 


tions of accepted British and American 


models. But, on Aviation Day in 1954. 


the huge Yak-25 was exhibited, and the 
West began to sit up and take notice. 
With it the Soviets had managed to do, 
ind quickly, what others found a diffi 
cult problem: make a big tandem twin 


work. 


Westerners were 


rotor, twin-engined “chopper” 


Later, when able 


| 
get a closer look at older models, 


both within Russia and in Antarctica, 
estimates of Soviet helicopter achieve 
revised, 


1! 
ment were drastic ily 


eens Fricker, an engineering cor 
¥ respondent of the British magazine, 
leroplane, and a pilot who has flown 


We stern 
the Soviet 


both and Soviet helicopters, 


reports ships represent 
“highly practical designs covering light, 
edium, and heavy rotocraft operations 


fashion we He 


firsthand knowledge that the develop 


In a unique says from 
ment of Soviet helicopters “took place 
in a remarkably short time and is ad 
ditionally noteworthy for the quality 
of the machines involved.” 


He maintains that “the Russians have 


60 


succeeded in getting more helicopters 
into civil and military service than any 
country, including the United States.” 
Gen. Paul Geradot, former chief of the 
French Air Staff, goes along with Mr. 
Fricker, warning that the Soviets hold 
a considerable lead over the U. S. in 
helicopters. 

What was quite unexpected in 1953 
was the sort of jet transport that sud- 
denly winged out of leaden London 
skies to land Soviet secret police Gen. 
Ivan A. Serov at Heathrow Airport in 
1, S. and 


British observers most was its suitability 


March 1956, What impressed | 


to army airborne operations. The tech- 
“As it 


flew 


nical press noted: descended 


into the circuit, it noticeably 
slowly, and approached, with 
Fowler flaps extended, at a most 
innocuous speed. The touch 
down speed and landing run 
of the Tu-ro4 is low.” So is the 

take off 
This capability contrasts with that of 


civil and military 


run. 
U.S. jet_ transports 
which land “hot” and require longer 
runways for landing and take-off by 
some thousands of yards than do their 
piston-powered predecessors. 

The Tu-1 


au ifully 


1's ability to fly and handle 
at low speeds is addition 
ally advantageous because it permits 
parachuting of troops and cargo. Those 
who have examined civil Tu-104’s have 
obvious drop 


noted provision tor 


hatches, and the nose houses the same 
military navigational and bombing ra 
dar as the Badger bomber equivalent. 

The 


Curtain 


} 
f 


Tu-104 is already flying Tron 


airlines and was operational 
months before the first production 
S. counterpart to k the 


1] 
ik 


model ofa U 


air. The latter, the Boeing KC-135, wi 


1 


be In very short supply even tor its 


fueling B-<2 boml 
main mussion of refueling 6-52 bombers 


of the Strategic Air Command, and 


last spring its production rate was 
scheduled for reduction trom twenty to 
fifteen a month by next vear. Hence it 
won't be available for U. S. Army air 


lift. The U 


of which won't start until 1959, are not 


. S-built civil jets, deliveries 


vet adapted to army-type operauions. 
Before these appear, the Soviets are 

scheduled to have in service their 180 

passenger civil transport version of the 


huge Bison, their equivalent of the 


U. S. B-52 jet bomber. Also scheduled 
is a transport version of the Bear turbo- 
prop bomber, which first flew in 1955. 
Like the 180-passenger jet, it’s expected 
to enter service in 1958. 

Exhibited in June 1956 was a smaller 
military turboprop transport, in the 
class with the present U. S. piston-en 
gined Fairchild C-123. Its scaled-up civil 
version, Antonov’s An-10 Ukrania, flew 
early in 1957 and can carry 84 pas 
sengers plus 3'4 tons of cargo at 375 
miles an hour cruising speed. It’s in a 
class with the British Viscount. Since 
the Viscount and the much bigger 
USAF Lockheed C-130 turboprops are 
now in service, the Soviets trail in tur 
boprops, although not as much as the 
U. S. trails the Soviets in pure jet trans 


ports. 


NINCE the U 


ventional-weapons contest at all any 


. S. is hardly in the con 
n 
more, the best index to the Soviet po 
tential for weaponeering advances is 
aircraft. In the 1952 OrpNANCE article, 
warnings concerning the future in all 


fields of military matériels used the 
MIG-15 jet fighter as xn example of 
Soviet capability. The advent og the 
had 


surprise. Of 


MIG-15 jet fighter in 
the West a 
years this example has been 


repeated and the 


1949-195?- 
given nasty 
recent 
warnings of 19 re 
confirmed. 

The 


the MIG-17, went into service in East 


MIG-15’s supersonic successor, 
Germany early in 1954. The new Ger 
\ir Force holds it comparable to 
Super Sabre, the first USAI 
which was formed late in 


man 
the F-100 
squadron ol 
1954. (The MIG-17 last year was put 


give-away list: 


on the Soviet scores 
took part in the Cairo parade which 
Egypt's Nasser this year gave to im- 


press Saudi Arabian and Syrian rulers.) 


N' YW the 


~ “by the still faster and better MIG-21 


MIG-17 is being replaced 
which made its public bow in 1956. As 
for all-weather high-performance fight- 
ers, the Yak-25 was flying in large 
numbers by July 1955. The comparable 
U. S, F-102 entered squadron service in 
May 1956. 

That the rocked 


complacency (why do we keep sinking 


Soviets American 


back into it?) with the 1954 “Moscow 
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om 


overflights” of the jet bombers Bison 
and Badger is now well known. At 
first wishful thinkers tried to make out 
that the Bison was a phoney to fool 
U. S. and foreign attachés. Develop 
ments in the next year disabused the 
most skeptical. 

Not only did it become clear that the 
Soviets had gotten its huge jet bomber 
into service before the U. S. B-52, but in 
1956 Gen. Earle E. Partridge, then 
Chief of the U. S. Air Defense Com 
mand, told Congress officially what 
aviation experts well knew. He testified 
that the unexpectedly sudden advent 
of the powerful jet Bison and Badger, 
and also the turboprop Bear bomber, 
had taken the U. S. by surprise and 
revealed it unprepared. The Soviet 
bombers were able to fly higher than 
the U. S. 


standard—the F-8g, F-104, and F-86, 


ys a final fillip, it is worth noting 
L 


that among the prototype planes 


all-weather fighters then 


shown U, S. and British Air Force 
authorities at Russia’s Kubinko Field 
in June 1956, but which were then un 
ready to fly, was one said to be an 
artjored airplane for close support of 
armies. Early in 1957 it was seen in 
service in numbers in Soviet squadrons 
stationed in East Germany. 

The sad story, therefore, is that de- 
spite all the evidence available in 1953, 
and all the past lessons concerning the 
American tendency to underestimate 
the speed with which the Soviets make 
arms strides and the scale on which 
they make them, from 1954 on the 
Soviets again and again, in both air and 
army conventional-weapons fields, have 
outpaced and outproduced the U. S. 

This we know. We also have an idea 
of Soviet progress in nuclear weap 
oneering, since. their detected tests 
amount to some forty, as against nine 
for the British and over seventy for the 
U.S. 

All this has grave significance. It 
points up the fact that the Seviets don’t 
go along with Western talk about not 
being able to afford all types of weap 
ons, conventional as well as “new.” 
Very definitely the Soviets have been 
matching, in 1954-1955-1956, the debut 
of new aircraft (of which Americans 


have made much), with the debut of 


July-August 1957 


new army ty pe arms (which \merica 
has ignored), as well as with the de 
velopment of nuclear and thermonu 
clear weapons (which the whole world 
knows about) 

What about guided missiles? The 
Soviets have boasted aplenty about 
their lead in long-range rocketry, but 
outsiders have yet to be shown a 
single Soviet missile! Aircraft and con 
ventional weapons have been shown 
galore, but nary a “bird.” 

What does this mean? Can we con 
clude that the Soviets have made as 
much progress in missiles as in aircraft 
and conventional weapons? Or are they 
(like the West) plagued with missile 
teething troubles, and hence fear to let 
any one see what they ve got? 

It also could be that the Soviets are 


doing just the opposite of Britain and 


America. They could be stressing au 


crailt and conventional weapons and 


waiting for missilery to mature. Meat 
while they can exploit America’s propa 
ganda about “new” weapons to their 


own imnternational power politics ad 
vantage. They can, with mere words, 


aflect an America and a free world a 


ready alarmed by American talk ot 


missie power and 


It seems clear that the only thing we 


potentials 


can conclude with any sureness 1S that 
the Soviets will continue to progress 1n 
conventional weapons and aircraft. We 
have reason to fear, too, that their pace 
of progress will accelerate, for the So 
viets seem to recognize that research 
and development constitute an art, and 
they will try to master and improve it. 

What thev have shown of conven 


The new 122 


tired carriage without the old cumbersome balancing equilibrators 






















tional arms to d; 


ite as vet represents no 
break-throughs, yet such ire coming 
due in all classes. In land locom« tion, 
for instance, U. S. Army Ordnance has 
taken a bold stand by releasing all 
formation on the growth of the new 
science it has sponsored terradynan 
ICS, 

It has done so since 1955 on the cor 
rect assumption that open discussiot 
and the free interchange of informatior 
is the best road to progress, But it U.S 


} : loi rh 


detense authorities don't explo 
r 


military potentials of this science, tl 


Soviets will. 


As a result, if the defense of the 
+ | Am 


world is to be adequate, 
must do not what she wants to do | 
what she has to do to stay safely ahea 
ot the Soviet blox 


The latter point is an important one 


Dy integratiny conventional army-ty 
Weapons with what we ca MA 
weapons ana intre ducing eV ou 
ot the “old 1ong with new models o! 
the “new.” the Soviets show that tl 
have a very different idea of the the 
, 
Wartare trol tnos 


and practice of 
favored in Britain and America today 

To turther the ends of military Ce 
munism, the Soviets seek neither arms 
simplification nor the risks involved by 
military policies governed by desire tor 
economy rather than by hard military 
necessity. 

Surely the preservation of the already 
dearly bought treedoms and wealth ot 
Western civilization demands no less 
an effort than the one the Communists 


are making to destroy it. 


-mm. long-range medium artillery weapon travels on a single- 
Sovfoto 


“Gain” Rifling 


A number of old revolvers have been found with this type of rifling 


in which there is little or no angle of twist at the breech but a 


gradual increase of twist toward the muzzle to avoid bullet slippage 


a study of rifling 


N the 


characteristics, in which over 2,000 


and 


course ol 


handguns (revolvers, pistols, 


automatics) have been measured, 


number of revolvers have been found 


rifling, 7.e., the rate of 


turn increases from breech to muzzle. 


that have “gain” 


Although such rifling has been 


known for a long time, it does not ap 


pear to have been used in handguns 


except for a few models of fairly early 


Colts and Remingtons. Its use was soon 


iven up, but there are in existence 


, 

lav, in museums and in private col 

lecuions, Many guns having this type of 
rifling 


The 


tions being made on rifling characteris 


main purpose of the investiga 


tics is to accumulate information which 


may be of value in law entorcement 
which will be useful in 


“make” of gun which 


Information 

determining the 

fired an evidence bullet. Special equy 

ment and techniques have been id 
' 


] 


designed worked out for 


and 

making the necessary measur®c 
ents. The important measure 

ments are: (1) bore or caliber, 

(2) direction of rifling twist, 

(3) pitch or rate of turn of the rifling 

(usually designated as inches of barrel 

required for one complete turn), (4) 

and grooves, (5) 


number of lands 


width of lands and grooves, and (6) the 
depth of the grooves. 

The guns that have gain rifling are 
of the percussion type, though some of 


them have been converted to rim fire 
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Vathews 
at the Uni 


\fadison, 


sconsin 





or center hre. Percussion-type guns are 


not likely to be used by the criminal 


today because it is so much easier to 


US¢ cartridges. However these older 


runs do have interest tor the collector 


or specialist 
The 


obtained trom the 


were, for the most part, 


guns 
Rosebush Collection 
in the museum of the Wisconsin State 
Madison, Wis. A 
from the Nunnemacher Col 


Public Mu 


1] 
and some trom private collectors, 


Historical Society at 
rew came 
lection in the Milwaukee 
seum 
Many ol the guns examined had rifling 
which Was too corroded to allow re 
i} € measurements to be made. 

Is CC ncerned 


Since the present paper 


with the twist ol the Tl 


only 
“t Hing, descriptions of the 


ratus and techniques used in 


appa 


making other measurements are 

being omitted, but a description 

of the method of measuring the 
twist of pitch of the rifling is deemed 
necessary. 

The twist of the rifling is measured 
by means of the “Rifling Meter”—an 
instrument designed and built at the 
University of Wisconsin and described 
elsewhere (Jour. Crim, Law and Crimt- 
imer. Jour. 


nology, Including the 


Police Science, Vol. 35, p. 134, 1944). 


In using this instrument, a lead disk 


about 1/16-inch thick and of suitable 


size (slightly larger than the bore), is 


forced through the barrel to be meas 


ured (by turning the handle which 1S 


and read 


at the right see Figure 7) 


ings of angular rotation of the disk 
(which follows the rifling) are made at 


equally spaced intervals—the length ot 


interval depending on the length of the 


barrel and upon whether the barrel has 


vain rifling or not, The disk 1S mounted 


on the end of a “thrust rod” which in 


; 


turn is held in the center (or hub) of 
the graduated circle which is mounted 
on ball bearings so that friction is re 


duced practically to zero. 


ld on the end ot the 


HI disk IS he 


rod by tiny steel pins which center it 


and prevent it from slipping, and the 


rod is held firmly in the “hub” of the 


graduated disk by a setscrew. A ver 


nier alongside the graduated circle en 


] 
ables one to read angles to 0.05 degree. 


One half of the circle is graduated to 


{ since 


the right, the other to the left, 


guns may have either right-hand or 


rifling. The lead 


disks are cut with a special punch and 


left-hand twist in 
die set. 


The amount of thrust is measured 
on the drum shown at the right end of 
the instrument below the reading lens 
(See Figure 7). This drum has 100 
graduations, each representing 0.001 
revolution 


inch, so one represents a 


forward movement of exactly o.1-inch. 
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The MM as been calibrated 

round 

0.0K a distance 

For a very short barrel, readings ot 
tation would be taken every o.1 


).2-1nch, while Or longer barrels 


readings might be taken at 0.5- or «€ 
1.0-inch intervals if the rifling is uni very 


form and in good condition. slippage 1s n 





Fig. 1, above. Fig. 2, below 
found desirable to make measurements cymmetrics 





} ' , 
In the case of gain rifling it has been Produces a 





at short intervals—usually 0.2-inch, and flight of the 


to plot the successive readings of rota : In a rifle or 
tion against the length of barrel tray the other han 
ersed. Measurements can be made trom ' Situation since 
either end (it the barrel can be re the forward en 
moved) and wherever possible they cally in contact 
were made from oth ends. It the twe f the rifling and e1 


plots coincide where they overlap it tore it has acquire 


serves aS a good check on the accuracy + a momentum, 








of the measurements. | The purpose ¢ 
there 1s little < 
” ASMUCH as the rifling is 1 I the rifling at 
likely to have defects near the ends lual incre 
ot the barrel, the readings right at the ; | ward the mu 
end may be in slight error, and an ex to tollow 
trapolation of the curve gives a more is there 


accurate result. In a number of cases it 





1 ” ¥ ~ — 
was tound desirable t6 use the ext: i} name emma ar Taian abie veLiocity 
above. Fig. 4, below TI 
ie 


lated value—as indicated in the ac theory 


companying plots of data opposite. 
In a Tew cases the condition ot the 
barrel, id or the other, necessi 


tated more extr ipolation than is desired, 


' ' . a8 
but the error probably is not great. In 
the case ot guns h ving barrels longer 


than the thrust rod, measurements were 


made from each end, wherever possib] 


and the two plots combined 








mn 

they overlapped in the center section 
The accuracy of flight of a tired 

let depends to a considerable deg 

its velocity, rate of spin, shape, 

pertection of that shape. It 

happens to det rm the 


make it 


fight v 


“ v 











When a cartridge is fred 


. - , . Fig. 5, above. Fig, 6, below 
volver the bullet jumps torward and 





acquires a very considerable velocity [es : I’ any rate, this method of 


before it encounters the rifling which, ; man ** did not survive, and in the c¢ 


presenting a curved surtace, produces a : measurement of 2, guns 


change in direction. When the bullet countries no modern guns were to 


} 
; 


strikes the rifling it has to follow the . to have this type of rifling. Gain rifl 


curve of the lands of the rifling because 3 therefore (as far as handguns are 


it fits closely. But because of its high ; cerned ), is only of historic interest ar 


ce 


velocity at the moment of impact it is not verv likely be encounter¢ 








resists changing its direction, and there criminal investi 
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Vak 
28 Colt 
31 Colt 
31 Colt 
31 Colt 
31 Colt 
31 Colt 
31 Colt 
31 Colt 
31 Col 
36 |Colt 
36 Colt 
36 Colt 
36 ICol 
36 Col 
3% Col 
% Colt 
36 «Colt 
36 6CColt 
36 Colt 
38 Colt 
38 Colt 
44 Colt 
44 Colt 
44 Colt 
44 Colt 
44 Colt 
$4 Colt 
4 Colt 
31 Remingt« 
36 Remingt 
$4 Remingte 
44 Remingto 
44 | Remingt: 
31 E. Whitne 
VOTE: I in 
yf th 


DATA FOR REVOLVERS HAVING “GAIN” RIFLING 





Inches Inches 
Vodel Serial Barrel | Dir'n. for one\|for one Vo leg. Width Bore 
Vi Length of turn atiturn at) of of land Diam.) 
in. Twist | breech |\muzzle lands in in.) | 
Root Pat. Side Hammer 5377 SS | 85 71.8 : 7 0 050 0.2576 
Old Pocket Mod. 1849 230871 1.0 I $1.1 7 0.061 0. 3083 
Old Pocket Mod. 1849 241072 1.0 | ca. 240) 38.9 7 0.061 0.3070 
Old Pocket Mod. 1850 141184 6.0 R 55.5 | 20.0 7 0.060 0.3070 
Old Pocket Mod 1850 194967 6.0 | 26.2 7 0.065 0.3112 
Old Pocket Mod. 1850 197108 6.0 I ca. 240) 27.2 7 0.058 0.3095 
Old Pocket Mod. 1850 203885 6.0 L 6.7 : 0.061 0.3097 
Old Po ket Mod. 1850 250855 6.0 L 36.0 7 0.062 0.3117 
Old Pocket Mod. 1850 301121 6.0 I ca. 180} 28.2 7 0.069 0 3141 
New Mod. Pocket 3459 $5 | 900 30.0 7 0.090 0.3713 
New Mod, Police 1862 9878 5.5 I ca. 180) 29.4 7 0.067 0.3723 
New Mod. Police 1862 30351 5.0 I 90 29.8 °7 0 082 0.3706 
Old Mod. Navy 1851 711 7.8 R 360) 18.5 7 0.076 0.3698 
Old Mod. Navy 1851 R758 7.5 Rk 360, 18.0 7 0 075 0.3605 
Old Mod. Navy 1851 ~ 9288 7. R ca. 110) 21.2 7 0 071 0. 3615 
Old Mod. Navy 1851 “11871 ; 7.5 Rica. 240; 20.9 7 0.075 0 3599 
Old Mod Navy 1851 113540 7.3 I ca. 300) 19.5 7 0.083 0.3700 
Old Mod. Navy 1851 127531 i.3 I ca. 120) 19.7 7 0.071 0.3704 
New Mod. Navy 1861 7283 4.0 I > 360) 21.2 7 0.070 0.3671 
New Mod. Navy Conversion = 11236(2 7.0 a 72 22.9 : ; 0.072 0.3743 
New Mod Pocket Cenwarion 306773 3.5 I 72 18.7 7 0.097 0.3707 
Dragoon No 2 13580 Fe k ca. 240 19.5 : 7 0.097 
Dragoon No, 3 Cintas 19247 ee R 19.2 7 0.100 0.4438 
New Mod. Army 1860 8951 8 0 R > 360 20.9 7 0.077 0.4425 
New Mod. Army 1860 37503 7-7/8 I ca. 140 18.0 7 0.092 0.4360 
New Mod. Army 1860 111473 8.0 R 360, 19.5 7 0.089 0.4411 
New Mod Aeony 1860 131557 8.0 L ca. 240; 19.0 7 0.081 0.4412 
New Mod. Army 1360 158793 8.0 I > 360 18.5 7 0.099 0.4437 
New Model Po« ket 1033 3.0 L 34.3 | 19.5 5 0.095 0.3107 
New Model Belt ; 2709? 7.5 I ca. 110 21.8 5 0.100 0. 3600 
New Model Army 101118 8.0 I ca. 120) 21.2 5 0.130 0.4380 
New Model Army 115319 8.0 I ca. 110 21.8 5 0.126 0.43060 
New Model Arm) 117012 8.0 L ‘ca. 103 21.8 5 0.119 0.4382 
Officers’ Model R484 6.0 R ca. 200 40.9 7 0.065 0.3100 
h , in odd number of ero the difference between the bore diameter and tl roove diameter repr 
For gu ng ar n number of grooves one half of the difference represents the def f the gro 


Diam.” 
(in 

0. 2663 
0.3167 
0.3151 
0.3170 
0.3169 
0.3193 
0.3182 
0.3176 
0.3229 
0.3795 
0. 3806 
0.3824 
0.3801 
0 3715 
0.3733 
0.3714 
0.3808 
0.3814 
0. 3800 
0. 3850 
0.3790 
0.4506 
0.4541 
0.4514 
0.4505 
0.4508 
0.3172 
0. 3650 
0.4481 
0.4510 
0.3235 
ents t 


Ill 
II 
I 


\I 


III 























possibility exists for many early Colts ts « ‘ i tH t W he 
and Remingtons have been converted “The purpose of gain rifling these were ma ibout ah Ire 
to take rim-fire or center-tire cartridg m wnicn inere “ite or ni rs ag I t I 
\s already has been remarked, the ee ae ror mang hed its pr perlectic 
| F ] | ine ore DUS TaINeT @ Erde 
ica © vain ril \’ i ( i '¢ ual ncredse . nel ’ i i i 
known, but little regarding it to be toward the muzzli to help ( “ Serve } {} 
found in the literature t ha een the bullet to follow the rifling presumed that the result achieve 
ised principally in heavy ordnance WHNOUT slippage inintentional, © tl 
where it has been shown to be of con Darr were int 1 t Hed 
siderable advantage nm reducing the iarly to those « ype | 
wear on the rifling, thus increasing the possible advantage 5 f 5 The ace | rf itn I 
lite of the barrels. In the case of a rifle Hd some EXpK enuing along different the 1 ts of U ‘ ement 
barrel or any barre ol considerablk nes. 1] the tvyx | { t \ 
length having a constant I fling pitct [ype | predominat 1 ( ( 
the maximum wear occurs at the breec] B* making measurements of the ypes Il, TI, a IV also are 
end of the barrel—say the first third « rifling angle at intervals « incl tional. 
its length, throughout the t gu It seems fre tudy of thes 
In this zone the temperature ts higl rel, data are obtained whict ike il that the Amer facturer 
est and the gas pressures are greatest, POSS!DI€ to Make graphs or pl vhicl have e ot the cc 
lt the rifling pitcl constant, as is the show the rate « hange of U rifling erauiol ul ums tound in the ta 
isual case, the rotational forces against ingle, This was done for all the Arreis recent Grerma vork. Howe 
the driving edges of the lands will be that were in sufhciently good condition our guess that the pr ' ( 
vreatest in this region ot high pres oO measure, al Nie, ou that ul was with the prevention of slippa, 
sures, and consequently the wear of plots tell into six general types, as show etotl dden ence ter of the 
the lands will be the greatest in this ! the graphs on the preceding page et with the rifli rather than with tl 
area. Continual wear on the lands In Type I the fing ang Case questi ot pr ti ‘ vear ¢ 
4 eventually will result in slippage of the regularly from breech to muZzzi I lands. Our impression is that the 
bullet, and it will not reach the desired was the type ost olten encountert four types are definitely differs 
velocity nor the rotational spin neces In ype I] the ar wie increase fairly perimenta attempt te mMprove tt 
’ sary to produce stable flight. regularly at first then more rapidly 1 illistic performance of the g 
Another point to be considered is the ward the muzzle Whether they wer 1S¢ Ol ‘ 
fact that bullets used in automatics In ype III the angle remains cor theory or Were just cut-and-try attempt 
(and many bullets tor rifles) are jack Stant for a time, then increases at one innot Know ess some rece 
eted with c« pper or an alloy which. regular rate tor about two-thil ls of the ot the experimentati are tound 
being harder than lead, does not have Darrel iength, then increases at a di he use of gain rifling in the I te 
as great a tendency to slip and to strip minishing rate. States was of very short lurat 
Fouling is less, but the wear ¢ tI In Type IV the angle increases lin Whether it was g n because « 
rifling will be greater because of the ity tor about two-thirds of tl I tlectivenes sc } i 
vreater hardness of the bullet metal. engtl then at a diminisl ny rate t ties ¢ ounter producing voce 
tl uzzle iff ! ‘ t Know 
xn NSIVE experiments have been In Types Vo and VI we have plots — one seer 
4 made in Germany and in this that may b pre ire the re both were cont ting Or 


country on various tvpes of gain rifling 


Fig. 7. Rifling meter measures the twist of the rifling. 


In the case of machine wun barrels al 


others where drivit bands are sc 
While in such cases there may be a de 
cided advantaye Nn the se of vain or 


progressive rifling, it seems most un 


ikely that it can ever be shown to be 


of any advantage in the case of revol' 
barrels. The changing angle would pro 


} 


, 
duce a broadening of the grooves made 








by the lands on the bullet and woul 


lead’ to inaccuracy and gas leakave 
The results of investigations on Colt 
' ; , 
and Remington revolvers seem to indi 
cate that these manutacturers had some 


of the above-mentioned ideas about the 
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New Army Vehicles 








az 
: i ee ~n 
The T92 armored reconnaissance vehicle, above, Another view of the T92, above, shows its low 
is armed with a 76-mm. gun in a split turret silhouette and bogie arrangement. Weighing 
and also caliber 30 and .50 machine guns. only 18 tons, it is designed for air transport. 



















































































Little David, above, is a remotely controlled The M102, above, gives armor protection to com- 
mobile platform of many tactical uses. Larrup- bat engineers. The towed device below automati- 
ing Lou, below, is a device for clearing mines. cally plants antitank mines. (All Army photos. 











Ballistic Missile of 1845 


More than a hundred years ago a young Navy lieutenant devised an 
mecnious method of detonating a mortar shell using trailing wires 


and a galvanic battery, but lack of finances forced its abandonment 


Robert L. Eichberg 











LECTRICALLY detonated am thus the inner ends would not be 
munition 1s modern. So are M Ex hberg is chief of the turbed by the otion « he she 
ballistic missiles. So is the con Vechnical Information Branch would be free to be taken to a galva 
Diamond Ordnance Fuze Lat e 
trollable air burst. But President James oratories, Washington, D. C. battery at any moment during its fligl 
K. Polk, who died more than a hun ; “IT immediately saw that this apy 
dred years ago, knew about them if he tion of electricity would be of more 
ever received a letter dated May 10, the Government, makes his achieve importance in military affairs than any 
1846, from Lieut. Henry Moor, U.S.N. > ment most noteworthy. He wrot thing that had taken place since the 
Lieutenant Moor’s letter was marked “In reply to my letter of the 21st of invention of gunpowder. and con 
“Confidential,” but somehow a copy \ugust ... it was stated that the Gov menced a correspondence with the 
came into the hands of the editor of | ernment could not afford the slightest Government 
Mechanics Magazine of London, which issistance in carrving on my exper The letter then refers to the fruitles 
published it in November 1846 with an — ments, Feeling perfectly confident correspondence which culminated wit! 
editorial comment ending, “As we however, that the success of 1 ——— os the ¢ er nt’s denial of a 
happen, however, to owe no allegiance undertaking would Prive iss al “a o 4 3 sistance, The experiments were 
to Mr. President Polk, we do not hesi decided superiority n military Eine pursued, however. and mentior 
tate to make it public, for the benefit and naval affairs, | determined =f is made of a letter report de 
of our own and of all nations.” to pursue it as far as my scribing results of a test cor 
The letter is of considerable interest sources would permit.” ducted at Governors Island o1 
to those now engaged in ordnance But even more interesting is Lieu December 31, 1545 1 letter which ar 
work, especially electronic ordnance. tenant Moor’s early concept of the ad parently went unanswered 
vantages of proximity burst. air burst. Lieutenant Moor next describes ex 
OYINCE the speed of mortar shells, ind underwater burst. electrically con periments made at Sandy Hook or 
— as timed by Lieutenant Moor more _ trollable to occur when maximum dam April 11, 1846, with a = 2/2-inch mor 
than 110 vears ago, was only a little age might be inflicted upon the target, tar launching a 24-pound shot wit}! 
more than 1 feet a second, it was pos as compared with the conventional con t-ounce charge of powder. 
sible for a man with 0.25-second reac tact burst or fuze-timed burst of that “Two conducting wires of 1.500 feet 
tion time to control a manually func period. Several selected extracts from each were made fast to the ring bolt 
tioned air burst within about 20 feet. his letter reveal his thinking. Lieuten on the shot, and being laid so as to r 
Using a 1,500-foot pair of wires, a bat int Moor’s letter begins freely, a metallic communication w 
terv, a switch, and an electric detonator, “Sir. | have the honor to inform vou maintained between the shot and the 
Lieutenant Moor conducted several tests that in the month of May last. the point trom which it was fired durin 
at Governors Island and Sandy Hook. happy idea occurred to me that a_ the whole flight of the shot... A smal 
Ele claimed to have scored five success shell could be exploded during its flight cartridge was secured to the shot, at 
ful functions out of five launchings. bv electricity, if it were fired with with this cartridge. the outer end 
His determination to carry on the small wires attached to it of consider the wires communicated. 
work in which he believed, despite ap ably greater length than the distance to “This cartridge, containing a sn 
parent lack of interest on the part ol which the shell was to be thrown: and explosive composition, on which ele 
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tricity would act with pertect instan 


taneousness, would, in the case of a 
shell, have been placed inside of the 
powder of the shell, but having no 
with, it was se 


shells to experiment 


cured in the above manner to the out 
side of the shot, and when placed in 
the mortar, laid on the forward part of 
the shot next to the muzzle. 

“The first shot that was fired tell at 
the distance of O74 Teet, and just previ 


had 


mortar, the 


ous to its tall, when tt reached 


ibout soo teet trom the 


inner ends of the wires were brought 


to the battery, and at that very instant 


the cartridge on the shot « xploded. The 
flash and smoke of the cartridge were 


distinctly visible, and after the shot 


fell, it was examined, and the contents 


of the cartridge found to be entirely 


onsumed 


Four more shots were fired with 


equal results before the insulation on 


the wire became defective, and the 


series was discontinued. One additional 
shot was launched with a  2-ounce 
charge. It traveled 1,050 feet, carrying 
the control wire, which was stull un 
broken. The wire used by Lieutenant 


\foor No. 26 


ductor insulated, and a wrap around 


was copper, each con 
the pair; it weighed 4 pounds. 

He adds, rather pathetically: “From 
some experiments | have made, I am 
inclined to think that very fine steel 
wire, as high as No. 36 or 40, and not 
weighing more than an ounce to the 
hundred feet, would answer equally 
well, but Iam prevented from using it 


by the « xpe nse.” 


‘by {E lieutenant devised an ingenious 

switch for his experiments. 

“The perfect instantaneousness with 
which the explosion is effected is a 
matter of the highest importance, and 
this part of the experiment is the most 
satisfactory of all. I have succeeded in 
between the 


making the connection 


battery and the conducting wire 


through a percussion pistol, so that 
snapping the lock will bring the wire 
battery 


in communication with the 


Now, a person one hundred feet from 


the spet, watching the flight of the 


shot, will observe the explosion of the 
cartridge before he hears the report ot 
This time is 


the pistol diflerence of 


68 


so small that it can hardly be measured 


other means; it does not, in 


tact, exceed the tenth ot 


by any 
a second. 
“Another consideration of equal im 


portance is the tact that the electric 


shell 


1S projected with so moderate a 
velocity, that it is not lost sight of, but 
traced by the eve 


can be distinctly 


from the moment of its leaving the 


gun to the end of its flight.” 
Lieutenant Moor next tells of the ad 
vantages of air burst 


“The 


twerp a Tew 


oe: 


French, at the siege ot An 
years ago, made use of a 
24-inch shell carrying 
150 pounds ol powder. 


like 


shells, 


But this, almost 





wy,” 


all other was 


: 
it 


thrown away for want 
of some power to con 
trol it after it was discharged from the 
mortar. Had it been subjected to the 


ommand of electricity, it would, in its 


passage over a fortification, have en 
tirely dismantled it, or swept down 
whole ranks in its passage over any 


force opposed to it: or if on the water, 


destroyed an 


it would have enemy's 
ship, set fire to the shipping in a har 
bor, and annihilated everything that 
was perishable at any point of its pas 
sage.” 

Not only air-burst but proximity-fuze 
action, too, was envisioned by Lieuten 
ant Moor. who wrote 

“IT wish particularly to call attention 
to the fact that it is not necessary for 


shell, like 
shells, to strike the 


the electric other shot and 
object In order to 
produce its effects; it is only necessary 
to pass over it or near it when the ex 
plosion is to be effected, and the enorm 
ous volume and intensity of the flame 
will destroy and set fire to everything 
in its vicinity . The explosion near 
the deck of a ship would instantly dis 
a blaze: she 


able her and set her in 


could not without similar weapons, 
and defenses altogether different from 
any at present in use, maintain the 


contest for a moment.” 

The lieutenant then analyzes targets 
and makes some comparisons between 
his electric shell and the “torpedo” 
the name then given to a moored un 
derwater mine. 

“I cannot too strongly insist on the 


fact that against the action of the elec- 


tric shell there is no protection for 
those attacked. The ship has no bul 
warks to prevent the eflects of the ex 
plosion as it passes over her dec ks, and 
all fortifications are built with reference 
to the lateral attack only, while over 
head a much greater space is left with 
out the slightest protection 


“The 


extent ofl 


explosion of shells over this 


great exposure would im 
mediately make any fortress untenable. 
This advantage is so great that it will 
give the nation which first make (sic) 
use of electric shells entire supremacy 


both on land and water, as all de 
renses, as at present constructed, would 
be laid open to its attacks. 

“The torpedo has excited much at 
tention in this country, and is no doubt 
very efhcient in case the enemy comes 
directly over the spot where it is placed. 
But here we have the torpedo armed to 
fly over the deck of a ship, to attack the 
enemy on their own coast, destroy the 
shipping in their harbors, ascend their 
rivers and penetrate into the heart of 
their country, or to repel like attacks 
abroad.’ 

VEN a hundred and ten years ago 
the economic factor was of prime 
importance, for Lieutenant Moor con 
tinues: 

“Our military and naval forces will 
have a superiority over all others, which 
by the present armament could not be 
without 


secured the expenditure of 


hundreds ol millions Any harbor, how 
ever strong its defenses, would immedi 
ately be compelled to submit to terms. 

“Our smallest merchant ships could 
easily 12-inch which 


carry a mortar, 


would be sufficient to destroy the largest 
ships afloat. As this consideration is of 
much importance at the present time, 
it will be well to state that this mortar, 
with 50 loaded she lls, and the necessary 
fixtures, would not exceed an expense 
of $1. 00, and as they could be cast in 
a very short time, our merchant ships 
could traverse the ocean with safety.” 

I do not know whether Lieutenant 
Moor was ever granted sufficient funds 
to buv_ his 3,000 Teet of steel wire, 
a belated salute to 
Moor, U.S.N.., 


be the father of electrically 


but, at all events, 


farsighted Lieut. Henry 
who may 


detonated ammunition. 
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Defense Highlights: Monthly Review and Outlook 











e Missiles vs. Missiles.—Our private citizens, administrators e High-speed Alert.—A new high spe il-deter 


and legislator st ¢ ompictely Jost orass Of missile iti r om ito! It i Ha 1iert oO 
and money now that the experts have introduced antimissiles enter in Colorado t key points throughout the co 
and anti-antimissiles. When money or such weapons d In oT ! nute. Formerly it took over « wnt 1 nute t\ 
velopment Is requested s¢ veral vears betore a simple inter a tatio 

continental ballistic missile is ready tor test or even betore 


mere intermediate-range missile passes the preprototyp e Setback for Manpower. Inducements to retain traime 


Stage, it is evident that some long long-range planning military personne have ered a setback ne 

progress. inxiety and politica yookeving over the vet Kalpt 
In sp iking tor the need to ce iop antimussie | : (Lordiner pr ient ot Crenera tr (Clompany 

Lieut. Gen. James M. Gavin, Chief of Army Research and (;overnment A sory Committee ¢ Prot onal and Tect 

Development told a congressional commiuttec that ete n if (CLompcnsatior were mm i att ! rr 

against a surtace-to-surtace missile ne uding the ICBM 1 extracted trot their recor endatior n < st tt 

entirely feasible 1 le deplored the cut in funds Irom $> te took oO ra veat heir 1 olutronary rol te a 

$; > million ior antin ssile cle velopr ent mote ( ompetence it! na ‘ ( 


At another hearing in Congress, Maj. Gen. B WW and the Budget Bureau found the plat ot opportune 
Schriever, Chiet of Air Force Missile Development, admitted The Detense Department ¢ ome co leration t 
that his office was studying an anti-antiballistic-miss Cordiner recommendatiotr re the 


mussile to ‘detend in 1( BM miss le. In addition the Au cl Sted tf hi ins Llowe i Mr ( 


Force has contracts in effect to prepare for development o personne ractices Wast sil shout hy nt ; 
in antimussile mis ‘ the n tect i ( ! ( i ‘ 
In connection with delgnse against enemy Daliistic ft ss DOs Ly Ww young | ot rei i Cc! i 
t is revealed now that Deputy Defense Secretary Donald A re red t has expired. The co nittee t that ther 
Quarles, when Secretary of the Air Force, told Congress that would be an 8 to 16 per nt improvement in cor 
quipment being deve oped could he idded to our distant ipab tie vithir vear whic ( « measure 
early warning net that would give about fifteen minutes savings at rate of about $ on ant vy by if 
notice ol approact ny missiles. However, he noted that t {tis probiemati i iny more tor ndustrial leaders w 
would he extremely expensive to establish a compicte ant hye qui k to serve on study commiutt iiter thev not wi 
isstle defense systen has happened to Mr. Cordiner’s recommendations and tw 


e Important Personnel Changes.—There are many _ in reorganizatior 

portant changes in top Defense Department positions. As 

Frank D. Newbury has resigned and his deputy. W. M to be built by the Navy for the Marine Corps will carr 
Holaday. has beer I imed Specia Assistant to the secretary > hel opters, 2 met ind support y supp s. It she 


ot Detense for Guided Missiles to relieve Ever V Murphree join th fleet it yf For severa ear the Marines | 


sistant Secretary of Defense for Research and Engineering eHelicopter Assault Ship.—The first helicopter assault st 


Lieut. Gen. T. S. Power will take over command of the CC! sing onverted CVE. t xperi nt wth er 
Strategic Air Force in August, replacing Gen. Curtis EF. Le envelonment tactics. When enough assault shins’ and tx 
Mav, who has been appointed Vice Chief of Staff of the Air copters are available our Marines ca nate the 
Force. Before his tour as Commander of the Air Researct heach | lings which resulted in h heavy casualties 
and Development Command, General Power was Vie« Vorld War I 
Commander of S.C 

Two new Assistant Secretaries of the Navy have been ap e Low-powered Atomic Seaplane.--The Navy is r 


wointed to fil Vacancies Fred \ Bant Material rl r| to wor W-DOWCT 1 Scal ne or I rst ton 


vice-president of J. ( Penney Company. and Si ‘il urcratt. Slower speed than the P6M signed 
Armstrong Fir in formerly C} urman ol the S rit Ww r 1K eptabl 1 if mati ! le ir-powecred fy 
ind | xchange Commission offset by 1 yreat nerease I endurat tor lor vy « 


Rear Adm Robert | 1) von, } is b a | nominated ( } | itro] 
of the Navy Bureau of Aéronautics to relieve Rear Adn 
J. S. Russell who goes to sea as Deputy Commander. Atlant e Proprietary Rights.— At last the Defer Depart 


. , ' , 
Fleet. rif ome of the tuzzy ar nits f ur 
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rights. Revision 21 of the Armed Services Procurement 
Regulations codifies past practices and adds some new re 
strictions including a requirement that the Government must 
negotiate lor proprietary information it uses in a general 
contract proposal. 

e Spare Parts Economy.—Spare parts supply costs have been 
cut almost in half by new Air Force policies. Material for 
large spares is set aside but not processed until sufficient 
operational experience is obtained. In the case of large air 
borne parts, only a small quantity is produced until an in 
creased need is foreseen. A total of eighteen million dollars 
was saved last year by returning excess spares to the manu 
facturer for use in his current production line. 

e Europe Located at Last.—Furope is now on the map! At 
least the Air Force has determined the exact location of that 
old continent by precise electronic navigation methods in a 
4-year project. The basic data are classified sec ret—perhaps 
because it has also been discovered where North America is 
located. Seriously, this can be vital information as one can 
determine if he works out the error in fall of a ballistic 
missile that is released with an initial error of 5 seconds of 


arc fora 4,000-mile Hight. 


e The Vanguard Program.—The Navy announced its 
second test in the Vanguard satellite program in which the 
high-altitude separation of the third-stage rocket from the 
second stage was undertaken. No comment was made as to 
whether the separation velocities met requirements, but 
shortly thereafter it was announced that the first complete 
satellite firing of the program would not be ready until late 
1958. 

As part of the program to ensure maximum results from 
the Vanguard satellite the Navy continues to probe the 
atmosphere with its Aerobee-Hi research rocket. Recently a 
record-breaking height of 1g0 miles was achieved by an 
Aecrobee-Hi launched from White Sands Proving Ground, 
N. Mex. The flight was programmed to get more data for 
solar battery developments and to report on impact and 


density of meteoric particles. 


e Blunt Nose for Missiles.—The break-through made five 
years ago that proved a blunt nose cone was the optimum 
shape for supersonic reéntry of missiles into the atmosphere 


Dr. H. Julian Allen, 


Ames Aéronautical Laboratory, has been awarded the Dis 


has just been revealed to the public. 


tinguished Service Medal of the National Advisory Com 
mittee for Aéronautics for the discovery. Dr. Allen’s studies 
broke the long-believed theory that a sharp nose was de 
sirable and showed that a blunt nose greatly reduced the 
heat of reéntry. It is still a difficult problem but no longer 
almost insurmountable. 
e Advice on Survival.—“Industry Planning for Continuity 
of Production in the Event of Enemy Attack” is issued by 
the Business and Defense Services Administration, Depart 


ment of Commerce. These two large mouthfuls represent 
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some excellent advice and wise guidance to all manutacturers. 
If this country is attacked, many plants will be demolished, 
many will survive, some will be partly damaged. But if they 
follow the wise precautions in this booklet they will be pre 
pared to bounce back and produce like mad to make up for 
the lost production capacity that would be needed urgently. 
e Individual Helicopter. The day of strap-on pc rsonal 
mechanical wings is approaching fast. In a true spirit of uni- 
fication the Navy's Office of Naval Research has been work- 
ing with Rotor-Craft Corporation since 1950 to develop a 
“one-man” flying machine that appears ideal for a winged 
infantry company. The new device, called “Pinwheel,” is in 
effect a tiny helicopter propelled by a liquid rocket motor at 
both wing tips. Pinwheel can carry an infantryman equipped 
with flame thrower or a 75-mm. recoilless rifle with a flight 


endurance to date of ten minutes. 


e Atomic Weapons.—It was estimated by an informed au 
thority that the United States has sufficient atomic materials 
to produce about 35,000 atomic weapons. This estimate fits 
in with a comment by Army Secretary Wilber M. Brucker 
that the cost of atomic firepower has declined so that it 
compares favorably with use of high-explosive weapons in 
many circumstances. The number of weapons required and 
the men to service and operate them are greatly reduced 
when matched with equal effectiveness of fire. 

Secretary Brucker also noted that the general availability 
of nuclear weapons to this country and its allies and to Com- 
munists countries had resulted in a major over-all shift of 
emphasis to guided missiles with atomic capability due to 
their greater range. 

e Radar Patrol.—With the Atlantic Ocean flank of the 
Distant Early Warning (DEW) line extended by the Navy's 
Atlantic Fleet Barrier Patrol, five radar picket ships have 
been sent to help cover the Pacific end. All five ships are 
.200-ton destroyer-escort types with special radar equip 


ment for detecting aircraft and missiles. 


e Ordnance Education.—The Ordnance School at Aberdeen 
Proving Ground is a time-honored institution. Its courses 
have been streamlined, its student body enlarged. Manage 
ment of ordnance units and technical activities are accented. 
Here junior officers of Army Ordnance get their basic 10 
week education. 

After a 2- to 5-year assignment in the field the career 
officer will attend the very comprehensive Ordnance com- 
pany officer course which is designed to qualify him further 
to serve as a company commander. Five years later he will 
return to the school to take the Advanced Course to prepare 
himself for service as a senior ordnance staff officer or 
commander. The faculty of the school is ideally equipped by 
training and experience to impart principles of wide applica- 
tion. 

The enrollment in the school in May 1957 totaled 2,166 
officers and enlisted men, including among the students 97 


othicers and men of allied armies. 
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The Armament Prospect 


An Editorial 


OST sensible people stop from time to time to take 


their bearings. They survey what has gone betore, 


they take a look at the present, and analyze the 


probabilities ot the tuture. This is an appropriat tine te 
take a look at the 
With 


second 


armament prospect hetore us, 


this issue, OrxbNanct begins its forty 


The 


published in the long unbroken series begun July 1, 


mayazine 


volume. current issue is the 223rd number 


} 1920 
Each of these publications was replet with studies, reviews, 
plans, and programs for advancing armament preparedness 
in the United States. 

Many other publications the world over devoted to par 
ticular purposes have adhered strictly to their chosen goals, 
but none has surpassed OrDNANCE In its continuous emphasis 
of its one and only purpose—to advance armament readiness 
in our country through scientific and industrial preparedness. 


during the 


Tremendous changes have occurred period 
throughout which this magazine and the \ssociation whicl 
publishes it have carried the banner of armament research, 
development, production, and maintenance. Many of the 
forms of weaponry which were predominant in 1920 have 
disappeared from the scene. Others are becoming obsolescent. 
Many newcomers within the past decade have burst upon 
the field with far-reaching implications on the military 
strategy and tactics of the future. 

It is well that we stop for a moment to make certain that 
in this period of change and uncertainty the principles that 
underlie our armament philosophy are sound, proved, ten- 


able—and keyed to the nuclear age. 


T is difficult to stress time-tried principles of armament, 
especially to those who have not lived through the cycles 


and 


of supply and demand which are the results of war all 
the shadowy interludes between war and peace. At times 
our weapons dominate the thinking of all our people. At 
other time Ss, popular interest is subzero. Even amony some 
of the military the prevailing attitude is reflected in the 
easygoing way in which ordnance is referred to as “hard 
ware —as though the inherent problems in its design, pro 
duction, and use did not involve all the scientific and 
technical application extending over years of study and em 
bodying countless hours of engineering skill and planning. 

As we review the period since 1920, nothing has appeared 
to challenge the principles on which the Ordnance Associa 
tion was founded and to which this magazine is devoted. 
Simply stated they are of the very essence of armament pre 
paredness in the United States. They embrace 


1. Close support of the armed forces—Army, Navy, Air 


Force, and the Atomic Energy Commission—with all the 
know-how, facilities, and skills of American science and 
industry. 

2. Acknowledgement of the uncontested mission of the 


services to determine the types ol weapons they require to 


accomplish their assigned missions and to fx the require 


ments as to their quantitative needs 


2, A high degree of preparedness on the part of America 


ndustry to tulfill those requirement ! uaty a 1 quanti 


idequate to the needs of the sers 


ny prospective enemy 


This simple doctrine applies with force and 


whether the weapons concerned be the hand arms ot! t 


hyhting man with ranges calculated in feet, the held equi 


ment of the combat team with ranyes ca culated in yards, or 
the self-propelled missile with ranges calculated in hundreds 


and even thousands of miles. 


\s to the weapons themselves at this stage ol aftairs, the 


record clearly indicates the need of maintaining a balance be 


tween the new and the old. There is a middle point of view 


between the proponent of the self-propelled projectile wh 


sees in it the obliteration of all past forms of combat and the 


die-hard who insists that the tactics and equipment of close 
order formation sull hold their traditional piace, 
The 


this stage of our progress a place 


tact 1s, as most sensible people contend, there is at 


lor both schoc ls ol the ugh t 


certainly a 


depending upon the nature of the battle that must be fought 


and prospective use of all types of equipme 


Over and above the weapons themselves there is still the 


most essential element of trained personnel in factory and 


battle upon whom the efficacy of armament preparednes 


finally rests. They must know the problem and know he 


at hand, whether they are 


Navy, the 


Force, or in the work clothes of the plant 


to solve it with the tools 


unitorm of the Army, the Marines, or the A 


Our armament team has always been noted for its trail 


its ce votion, ts lovalty, and its efhciet cy. These are th 


ing, 
rr ] ' ] j 7 ’ lle fs] 
priceless ingredients of superior regardless of thet 


model and irrespective ol the speed at which they travel 


weapons 


And underlying the entire philosophy is the problem of 


cost—cost 1n time, in lives, and in money. The pages « 


ORDNANCE in future as in the past must stress the necessity 


flown, of eliminating 


ot keeping the cost of our armament 
waste both in organization and in product, and of improving 
quality. [hese are considerations which are inherent in every 


} 


successful Dusiness enterprise; they are equally essential 


the business of the Nation's defense. 
LL this is in the best tradition of the Science-Industry 
The 


while many of the weapons are changing completely. The 


Ordnance Team. principles remain unchanges 


present marks a transition period as some of the older forn 
gradually give way to the new, The armament prospect be 
fore us reveals no problems which our ingenuity cannot 
solve and no demands of time and effort of which we are 


not capable. That prospect, if the time-tried principles are 


adhered to, may bring some semblance of longer abiding 
periods of peace. 

















New Shapes in the Sky 











The unusual-looking aircraft above is the first tilt-wing model ever built. Designated the Vertol 76, it was devel- 
oped for the Army and the Office of Naval Research by the Vertol Aircraft Corporation. When the wing and rotor-pro- 
pellers are tilted horizontally, left, it will fly like an airplane; when tilted vertically, right, it operates as a helicopter. 








The Sikorsky H-37A twin-engined assault transport and cargo helicopter, above, is the Army's largest. It can carry 33 
fully equipped soldiers compared with a limit of 20 in the largest craft now operational. Clamshell doors in the nose 
open to take on assault troops or cargo easily and to discharge them in short order in the combat zone (Army photos 








The Air Force X-13 Vertijet, above, a jet-powered vertical take-off and landing research airplane built by Ryan Aéro- 
nautical Company, is shown at left being raised to the vertical position on its ground service trailer. At right, it 
has unhooked from the trailer and is beginning to ascend, after which it turns to horizontal flight (Air Force photos 
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Holds Meeting at Huntsville, Ala. * 
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Michigan Post Sponsors 
Military Equipment Display 


on Armed Forces Day 





I Mic | ticil 
fullest extent \ 
yay the ) i l gre 
The big eve ti s t 
lisplay of V ‘ f 
t t Ww: 1) 
| ( co 
Attending Electronics Components Committee Meeting at Redstone Arsenal were ( Hi \\ 
left to right: Henry Handler; Charles W. Parker; Paul 5S. Darnell, Committee ‘ " 
chairman; Brig, Gen. Burton O. Lewis; Brig. Gen. J. G Shinkle, deputy command- . ‘ c 
¢ . . : . mas annentee io ¢ Mf 
ing general of Redstone Arsenal; Col. M. B. Chatfield; and Col. Samuel Smellow. pany member 1 Mic 
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producing unclassific 
ent had an entry m the 
In addition, an 

V.O.A 


various 


impressive number of 


spearheaded the 
Armed Forces Day 


Duffy, 


that 
\nnual 
Irving A 


’ — , 


it large of the national 


committees 
Detroit Eighth 


reparations member 


Council 


Was gel 


eral chairman. On the executive com 


members devoted their time on the 


mittee were Robert | 

\.0O.A., and tl inal 
was Charles W. Brownell, sec 
Michigan Post 


\ we ek 


president of the 
chairman 
retary-treasurer of the 

The highlight « tl 
Armed Forces Day eon at 


Adm. Jerauld Wright 


and principal speaker and Mr. Duffy was 


was an 
which 


is guest of honor 


presiding officer. 





Empire Post Inaugurates Officers, 


& 


Awards Engineering Study Funds 


Post has d its 
gree of 


April 


Roc heste t 


experience 
activity im recent 
30th, at a directors’ 
Club, Rochester, 
elected 
Ralph F 
turn the 
Wright of Page 


assumed 


ncumbent and newly 


heers assen ed to 


Pe 


witness 
retiring t president 
gavel Ove ( i (y 
\irways, leadership 
that date 
Wright will be 


O'Neil 


f Post a 
Mr 


presidents John J 


V ice 
Cornell Aéro 


Buttalo 


perving 


nautical Laboratory and Joh 


\nsco 


Corporatior 


General 
Col. Wil 


Rochester 


Boumat Division, 

& Filn 

\ Davis, ce 
Ordnance District, 
Raymond M 


stitute of 


( hief, 


puty 
Post 
I 


secretary ; Treas- 


urer siehler, Rochester In 


and Lee W 


District, 


Hiatt, 


Technology : 


Rochester Ordnance assistant 
secretary 

\ notable and 
aunched by the 


g. Mr 
sults of 


most worthy project was 


Post at this 


O'Neil reported on 


Empire 


meetin 


the re 


his study and discussions of the 


month regarding the steps that could 


taken to encourage further interest 


students in an engineering educa 


Based on this report the directors 


hat the should award $500 to 


Post 
es to be used in any 


encourage or im- 


prove engineering education 


ar that such a ld t go very 


Im su] 


porting 


hip but could 


spec 


gel 
an imterest in 
tihe disciplines 
Phe 


1 


following colleges will receive the awards: 


engineering departments of the 


Syracuse University, Cornell University, 


| niversity of Buffalo, Rochester Institute 
lechnology, and University of Roch 
ester 


The 
Post 


Syracuse of the Empire 


was also in imelight with a 
seminar and dinner m on 
May 16th, at the 
Syracuse. In the 
C. H. M. Roberts, director of 


Pass & Seymorr, Inc., led 


Thursday, 


Onondaga in 
afternoon at 4:30 Col 
ce fense of 
a panel of ex- 
business 


doing 


perts in a discussion on 


with the Government 


1 Gangberg of 
Electric % - ar \ 


Onand 


The panel included 
(seneral 
Priest of slectronics 

Carrier 
Corporation, 

& Seymour, 


\lso 


doubtful 


> 
Pass 
present to 


points were 


New Empire Post officers are, left to right: Lee W. Hiatt, assistant secretary; 
John H. Bouman, first vice-president; Claude G. Wright, president; John J. O'Neil, 


second vice-president; Col. William A. 


Davis, secretary; Gwyn Thomas, Council 


representative. Not shown on the photograph is Raymond M, Biehler, treasurer. 


sentatives from the armed forces Lo 


Willian 


District 


Rochester Ordnane: 


Young, 
Dis 


Davis 
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Rochester Force Procurement 
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Small \dmuinistration 
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interesting and 


i lively discus 


up many prob 


evening dinner meeting, George 


hapter chairman was presid 


\uld opened the meeting by calling 

Arthur D Stone Mac 
Com] preamble to the 
A.O 


ther 


Stone of unery 
any ‘ he 


presiding 


nstitution. The 


omed the 


otheer 
members and 
asized the 
Week 


of the 


guests 


signincance 


meeting 


resentation of tl 


Syracuse University Col 


eering for the encourage 


it of et gineering al d scientific studies 


It was accepted by Dr. Ralph S. Gal 


braith, dean « college Th 


sity was the first of the five which are t 
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scholarship award founded by 


Post 


receive the 
Empire 
Daniel H 
rs Company 


praised the 


Robinson of Precision Cast 


i! 


was introduced and highl 


presiding officer for 
excellent arra ments for the meeting as 


progran 


Mr 


speaker ri: Ross, 


Robi en introduced the guest 


executive vice 
Cornell 
Buffalo. Mr 
illuminating talk on 
Versus Inflation.” 


of the danger 


director of the 


president ar 


\éronautical Laboratory, 


Ross gave a most 


Technologic Growth 
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ticular mention 


of our research efforts bei 


wement of 


impr products 
the ic research on whicl 
He said that 
the United States 

standard of 


its position of leadership 


Puget Sound Post Honors 
Gen. Benjamin W. Chidlaw 
at Rainier Club, Seattle 


The Puget Sound Post held a special 
meeting at the Rainier Club 
Wash., on Thursday, May 
Benjamin W 

\.0.A. president 


Marmion 


in Seattle, 
16th, to honor 

national 
Col 
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Presiding Officer 
1). Mills, Post 
to honor the 
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president, als 


the oce following 
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ho have offices in the na 


\.O.A. organization Regional 
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Far East Post Established 
by Association—First 
rae piers Outside Continental LU. S. 
general man 
vision, Boeing 
cil Member 
& Iron 


bers Bi 





Philadelphia Post Meets at Martin 
Company Plant and Honors Al Gilmer 


Phe Philad 
pitality of 
Baltimore P 
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depl la 


the plant about 4 
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nual meetings 

An early din is served 


the many large restaurants 


New York Post Honors A.O.A. 
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elds ot ity ‘ ) 
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to the backer ' rt I 
developments 


Others 


Albert W. Gilmer uwlings 
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plant after which the 

to order by Post Presid 

Webster who welcomed the members 
guests and thanked the Martin ( 


for its generous cooperation. | 


director of public informati 
behalf of the company’ and 


Jess M. Sweetse , vice president 


Martin Company, the host for 
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Albert W. Gilmer, vice-chairman 
Post's nominating committee, preset | spectior 
the proposed | of ofhcers and direc sembly shoy 
which was approved by voice vot it was evident that Marti 
present officers and many directors II were going full 1 
continue in office with the addition of the (Seamaster 
following new directors: L. C. Allen- — presses were « 
brand, Caterpillar Tractor Company, large wing 
York, Pa.: William Batemar Wayne P5M and P6M 
Pump Company, Philadelphia, Pa.; Rob 

R. Williams, Girard Trust Corn E» 
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Surface Preservation Committee 
Meets at Rock Island Arsenal 


The Citadel Post Makes 
Field Trip to Redstone, 


Sees Missile Facilities 


+m hs 


Citadel members inspect Corporal missile. 


ORDNANCE 





Association Affairs Post and Division Activities 





of the grou 


} } } 
aiso mciuce 





ennessee Ch apter Started 
by Cincinnati Post at Nashville 


lacksor 

Phursday 
\fter 

Maj. Ge 


mance - 


Albuquerque Post Holds 
Joint Meeting with Fuze 
Committee at Kirtland AFB 


ae 


Present at the inaugural meeting of the Middle Tennessee Chapter were, left 
to right: Maj. Gen. Troup Miller, Commanding General, Arnold Engineering 
Development Center, guest of honor; Perrin G. March, III; F. Donald Hart 
chairman; Robert S. Gruver, Cincinnati Post president; and Col. L. C. Sorensen 


duced 

speakers’ al and presel 
vho had ped form 
organizing commiuttec 
elected on j 
Shepard 
Hank W 
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ciates, c 
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Loading Committee of A.O.A. 


Meets at Burlington, lowa 
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Members of the Loading Committee who attended meeting at Burlington, lowa. 
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States Continent 
introduced by Col 


vice-president 





General Vissering Addresses = 
Meeting of New Orleans Post °°" 


Th 
meeting 


Orleans 


Among those at the head table during the spring meeting of the New Orleans 
Post were, left to right: John C. Hill, Jr.; Thomas Hoskins; Maj, Gen. Norman 
H. Vissering, guest of honor; William L. Love, acting president; Harry A. 
Long; and Robert Eddy, III. The meeting was held at the St. Charles Hotel. 
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Midwest Post Sponsors 
Secretary Higgins’ Panel 
on Industrial Procurement 
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..-By Jove! — 
ASW? is o Navy need spills alltbealr ines 2 
as guardian of our coast line ... if the time ever comes when 


an underwoter aggressor wants to pose his threat. Like Jove, 
god of the skies, the Navy's “Anti-Submarine Warfare tech- 


niques will be poised to seek and sink that threat . . . with a com- 
plete electroni¢ search, track and kill package especially 
designed for the aircraft and the mission. > > For economical 
and operational efficiency, the LMEE “Tri-A"” (Advanced Air- 
borne ASW*) system will fill a true Jove-like function . .. in 
seeking the aggressor . . . and as a thunderbolt in destroying it. 
» > This is oniy one of many LMEE advancements in sonobuoys, 
displays ond search systems. Along with the development and 
production sections in Utica, its Advanced Electronics Center at 
lthaca, New York, is making important contributions to passive 
systems studies. Coordination between LMEE engineers and 
Naval research scientists can wipe out tactical advantages the 


submarine has traditionally enjoyed. Write Department B. 


AVIATION ELECTRONICS PRODUCTS INCLUDE 
WEAPONS CONTROL RADAR + SEARCH RADAR * INDICATORS AND DISPLAY 


* NAVIGATION MISSILE CONTROL - AIRBORNE SONAR 
NS * FUZES + AUTOMATIC TEST - DATA PROCESSING 


++ 


ti eal ry 
< as. 


A DEPARTMENT IN THE DEFENSE ELECTRONICS 
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Yorktown Chapter of Washington ee 


Post Meets at Williamsburg, Va. 


treasurer 


Cumberland Valley Chapter 
of Philadelphia Post 
Meets at Mechanicsburg, Pa. 


My 4a, 


P “yt 
ap 
71 lng Me 


Present at Cumberland Valley Chap- 
ter meeting of Philadelphia Post were, 
left to right: Capt. W. E. Mornig, Rev. 
B. V. Lavey, and Col Frederick Waite. 


needle 
“rig 
crowd 
. dnan upply Office maintains tl 
MAKE YOUR MARK , , hapter rman William H. Strauss, 
better, faster, at lower cos?... , Vaynesboro Manufacturer : ior 
with the Mire fff mernop 


Markem machines are helping ord- 
nance installations save time and 
money in their marking operations, 
The Series 55A shown manually or 
automatically receives, prints and Find out how the Markem Method— 
ejects projectiles 75 mm through 105 the right machine, type and marking 
mm, or other cylindrical objects up to compound—can help you make your 
10” in diameter, weighing 5 to 100 mark... better. Write for full details. 
pounds, Typical 55A features include 
quickly changed printing elements . .. 
removable inking-printing unit for 


os ; , . Nea ce “a” . 
easy access in conveyor line set-ups; V2 257 


‘ a 
self-contained electric drive; explo- Re 3 
fry ... 70 fgaxe vour iflgarx 


sion-proof equipment when required. 


MARKEM MACHINE CO., 
Keene 9, New Hampshire 
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Stretching 3,000 miles across the Arctic, special 
Motorola radar systems stand alert, ready to sound 
a warning at the first indication of an air attack 
over the polar cap. 

The urgency of this distant early warning system 
called for a “‘crash”’ program for both development 
and production. Working in turn with the Lincoln 
Laboratories at M.I.T., Bell Telephone Labora- 
tories, and the Western Electric Company, Inc., 
Motorola engineers came through with radar sys- 
tems for the complete line within a 14-month period. 


This is only one example of the military electronic 
equipment being developed and produced by 
Motorola for the varied military applications. 


Positions open to qualified Engineers and Physicists 


i) MOTOROLA 


MILITARY ELECTRONICS DIVISION 


Chicago Area Center + 2710 N. Clybourn Ave. « Chicago, Ill. 
Western Area Center * 8201 McDowell Road + Phoenix, Arizona 


Motorola is ready te help you on all phesce of milllary clectrani« Y 
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\dmiral Tyree recounted the early his f pilot and prototype equipment, esp 
tory of the Naval ‘sun Factory, which — cially in rapid-fire medium-caliber guns, 

as originally a shipyard and the oldest mines, and optical work. He pointed out 
naval shore establishment, dating from that the Gaun Factory must maintam higl 
1799. The Naval Gun Factory armed the standards as ma national emergency the 
Great White Fleet) im the early 1900's, ordnance designers and mechanics of the 
produced the greater part of naval arma Gun Factory must be prepared to go into 
ment for World War |, and in World the field and assist industry in the mass 
War Il served as a desien and levelop production of weapons 
ment center tor mdustry and as a source Others at the head table were Capt 
for urgently needed items. The \dmuiral W. E. Moring, commanding officer, Ord 
pointed out that American industry was nance Supply Office; Col. Frederick 
called upon to supply the vast amount of Waite, commanding officer, Letterkenny 
equipment that only could have been fur Ordnance Depot; Brig. Gen. R. W. Dat 

ished from America’s great productior iels, U.S.A. Ret Albert P. Schwarz. 
lines Chapter secretary Comdr. James § 

Admiral Tyree revealed that the present Spore, executive officer, Ordnance Supply 
activity of the Gun Factory, with its 7,500 Office; and Col. J. R. Jennings, executive 
employees, is the design and manufacture officer, Letterkenny Ordnance Depot 





Quad Cities-lowa Post Holds Its 
Spring Meeting at Rock Island 


Che Quad Cities-lowa Post held tts Post presided in the absences of the presi 
spring meeting at Rock Island Arsenal lent and vice-president. He introduced 
Rock Island, IIL, on Friday, April 12tl Col. A. R. Cyr, commanding officer of 
following a tour of the Rock Island Ar Rock Island Arsenal, who welcomed the 
senal Museum members and euests. pointing out that the 

P. S. Mumford, past president of the rsenal was proud to serve as host to tl 








HUNTER 


EATING SYSTEMS 


FOR MILITARY APPLICATIONS 
Hunter heating systems are used for a wide variety of military applica- 
tions. They are standard heating and winterization equipment for many 
types of mobile shelters, military engines, generator sets, etc. and are 
designed to conform to military multi-fuel requirements. 


> HUNTER SPACE HEATERS 


for mobile or portable military shelters, for 
7 radio, radar and guided missile control and 





maintenance installations 


HUNTER ENGINE HEATERS 


for starting internal combustion engines at sub- aT 
a 


zero temperatures, for trucks, generator sets, TT 
air compressors, etc. . (ep 
p —< 


HUNTER SPX TORCHES 


for a wide range of applications at sub-zero temper- 
atures. An unpowered open flame burner capable of 
being lighted with a match and operated on conven- 
tional fuels at temperatures down to 90° below zero. 
Capacity range—from 15,000 to 200,000 BTU. 






=> 
Write for Folder FB-N156 “Hunter Development and Production Facilities” 
HUNTER sore 

30523 Aurora Rd., Solon, Ohlo 


Heating and Refrigeration Systems 


. 
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\.O.A. organization in view of their cor 
tinuing efforts to combat apathy of the 
public m times such as this 

Mr. Mumford then read the preamble 
to the A.O.A\. constitution and introduced 
Brig. Ger | \. Wevher, commanding 
general of the Ordnance Weapons Con 
mand, and Lieut. Col. Elmer Davis, exe 
utive officer of the Chicago Ordnance Dis 
trict. Tle also Iighly commended — the 
representatives trom the Reserve Officers’ 
\ssociation who were present at the 
meeting for their contmued support of 
the V.O.A 

Because this was probably the last 
Quad Cities-lowa Post meeting to be at 
tended by General Wevher and Colonel 
Cyr, since both are to leave Rock Island 
\rsenal in the near future, Mr. Mumford 
recounted their past supporting activities 
of the Post and presented each with 
token of the esteem in which they are 
held by the membership 

The speaker of the evening was J. S 
Stoddard vice-president of the Barkley 
& Dexter Company of Fitchburg, Mass 


His subject was “Engineering Automatic 


Production,” a very realistic appraisal of 
the automation story 

Mr. Stoddard pointed out that automa 
tron in some form dated back to the 1 
ventior f the lever, winch, and wheel 


ind gave a brief historical outline He ex 
plained the “brainstorming” pattern some 


wed in order to develop thes« 


s 
—~, 


-} ms, and also indicated that fully 


1 i 
iutomatic production is not always eco 
nomically sound practice. There are places 
for individually operated, semiautomatic 
and automatic machines, and there appar 
ently always will be 

He followed this outline with a pet 


film showing the results 


sonally 1 


of auton six separate productior 





cases in the textile, weld-rod, greeting 


card, al canning-process industri S 





Large Turnout Attends the 
March Meeting of Washington 


Post at Country Club 


The March meeting of the Washington 
Post was held at the Army-Navy Country 
Club on Thursday, the 2lst, to greet the 
Hon. Richard FE. Horner, Acting Assist 
ant Secretary of the \ir Force for Re 
search and Development. Over 170 mem 


hand including 


bers and guests were on 
15 new members from the Maintenances 
Branch, Ordnance Field Service Division 

The presiding officer was Col. Franklin 
B. Revbold, Post president With Colonel 
Reybold and Secretary Horner at the 
head table were Rear Adm. James Rus 
sell, Chief of the Navy Bureau of Aero 


nautics; Maj. Gen. F. A. Hansen, chief 
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BENDIX DUO-DUTY AUXILIARY BRAKE 


Power to hold on grades .. . Power to stop at road speeds 


The Bendix* Duo-Duty auxiliary brake serves the at road speeds should the main braking system, 
double purpose of a positive parking brake and an for any reason, fail to work. 

‘mergency road-speed brake. _ 

emergency road-speed brake Minimum physical pull at the hand lever, less 
weight, fewer parts, mechanically simple. 





FOR PARKING, the Duo-Duty brake has ample 


torque capacity to keep the braked wheels from \ heavy-duty drive shaft brake that is ruceed 
rolling on any hill or ramp, regardless of how and right . . . built and backed by Bendix. 
steep. *REG PAT. OFF 


BRAKES « POWER STEERING « POWER BRAKING « CONSTANT VELOCITY 


FOR EMERGENCIES, it has the torque and thermal 
UNIVERSAL JOINTS * HYDRAULIC REMOTE CONTROLS 


capacity to serve as a dependable stand-by brake 


Bendix tvscs South Bend, wo. 


Export Sales and Service: Bendix International Division, 
205 East 42nd Street, New York 17, N. Y. 
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Addresses of the A.O.A. 


Meeting of Capital Cities 
Post at Schenectady, N. Y. 


General Colby 


Tootle Presented 


Mj. V. M. 


% the Ordnance Field Service Divisio dent: k. S. Mathews, Watervliet -\1 il 
\rmy Ordnan ( Le \. Codd, first vice-president; R. L. Fryer, Alco 
executive vice-president of the A.O.A.; Products, Inc., second vice-president; 
W. J. Sea I t vie ‘ lent, Stewart k \. Currier, Watervliet "ahaa sec 
l McGee Post secretary, and Fred Zoll, retary-treasurer ; I D Rhodes, | 4 
Libby-Owe I 1 Glass Company Huyck & Sons, coun eprest s 
Secretary Horner spoke on the problen He also reported that the following 
ot tegrating Uwnithal Weapons mito men were proposed to serve as rectal 
the 1x mits ot the \u rece until 1960 Hi. | Eerlicher Schenectady 
He ‘ wich N. Y.; R. L. Fryer, Aleo Products, Ine. ; 
I cs lise many » W. Stuart, Watervliet Arsena 
ems t eve e to tec i Powne General Electric 

complexitn e exhaustive check The guest t | rine i 
ut ‘ ernst ehable er eaker was Brig. Ce ee vy, con 
SOC i H ut i v general | ink! \rse i 

i ‘ aircratt I essentia \ Tie t tlack hia Pa. (renera ( Iby gave 
wi leg 1 y wccuracy Ss re st mterestu descript I the Nort 
quired t his arse ind the close cooperatiot 
< ect wit industry He , List 

ghly the assistance he received tron 
the Technical Divisions 1 Committees 





The ul Cities Post held it ter Alden Award by Ordnance 
_— Clam, Schenectady School at Aberdeen 
N. ¥ lPhursd March 7 Che pre 
fieer, A. A. K. Booth, Post presi The recipient of the year’s Herbert W 
ce é é of \ le \ward " Ma M 
Ce for 1957-19 vho are \. M Tootle » Was ¢ e outstanding 
bet (y eral Electric ¢ ny re cer tudent of the Ordn ce Ofhcer 





_FIRST- -SURFACE MIRRORS 


LS A BEAM SPLITTERS ~~ 
OPTICAL FILTERS” 


oP 











Service, plus Quality, makes EVAPORATED 
first choice for optical coatings and mirrors 


Modern 
cision mirrors and optical parts to 


instruments require pre- 


obtain maximum accuracy. Evapo- 
rated Metal Films, pioneer in apply- 
ing optical coatings to glass surfaces, 
has the knowledge and experience 
necessary to produce the finest 
optical coatings available. Send for 


booklet 
Evaporated coatings, 


a free describing various 
beam splitters 


and optical filters. 


EVAPORATED METAL FILMS CORP, 


ithaca, New York 


woul 
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\dvanced Course (9-0-3) at the U. S 
\rmy Ordnance School, Aberdeen Prov 
ing Ground, Md., May 24, 1957 

Col. Leo A. Codd, executive vice-presi 
dent of the A.O.A., $100 
Major 
given annually in memory of the late Col 
H. W. Alden, Ordnance 
\rmy, to tl utstanding member of the 
\dvanced Class 


Detroit Axle ¢ 


presented the 


award to Tootle The award 1s 


Reserve, | » 
Ordnance Officer 


Phe Pimker 


which Colonel 


ompany, of 
Alden was chief engineer 
for many years, made available a principal 
which is 
Colonel 


Founders 


sum of $5,000, the income from 


used to provide the cash award 


\lden Was i 
Committee of the 


member of the 
\ssociation 
thusiasts. He 


Ordnance 
and one of it greatest en 
died on November 11, 1950 

Major Tootle, a native of Georgia, was 


selected in competion with other members 


of his class on the basis of several pre 
determined criteria, which include class 
academic standing 

Commissioned a second Lieutenant in 
1945, he served in Europe and Korea and 


hye 
was ammunition supply officer, Field Serv 


ice Division, Office, Chief of Ordnance, 
Washington, D. (¢ 
uation he jomed 


the Ordnance School. 


Upon his recent grad 


the staff and faculty of 





Rio Grande Post Members 
from El Paso and White 
Sands Meet 


The Rio 


at Las Cruces 


Grande Post held it winter 


dinner meeting in Las Cruces, N. Mex 
Friday, March &th 
The mbined attendance of members 


from El Paso and White Sands Proving 
(sround was over eighty 
esx cially in 


regional 


El Paso members were 
debted to 


president of the 


Chris P. Fox, 
\.0.A., who 


vice 
arranged 
for a special bus 

Maj. Gen. W. E. Laidlaw, 
Whit 
Ground and president of the 
Post, presided. Col. B. J 


nating committee chairman, reported ona 


command 


ing general of Sands Proving 
Rio Grande 


Hirshorn, nomi 


proposed ballot of officers and directors 
that was to be mailed out to all members 
Kenneth R 


uger of the computing division 


The guest speaker was 


(,se1ser, man: 


of General Electric Company, who spoke 


on “Automation for Industrial Prepared 


ness,” explaining how the increasing us¢ 


of principles of automation will 


than it 


create 
abolishes. He 


automation from 


many more jobs 


traced the progress of 


its early beginnings but emphasized that 


the switch to fully automated factories is 


i very gradual process. His talk was im 


plemented by 


excellent films an 


ontinued on p. 88 


some 


slides. ( 
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WHAT'S THE WEATHER 3O MILES UP? 
CDC WASP REPORTS BACK IN 60 SECONDS 


That's a radar reflective chute just ejected fr a CDC rocket 


launched only 60 seconds ago. Far | 
team is getting instantaneous answers to important 
filling gaps in man’s knowledge 


weather questions | 


about wind profiles between 5 and ) feet. 

This missile system is currently performing useful 

research tasks for NOL, ONR, Redstone and the Signal Corps 
It also is being employed in the IGY program. Redesigned from 
the LOKI missile developed by Cal Tech Jet Propulsion 

Lab for Army Ordnance, it is an outstanding example of 

CDC creativity. CDC offers full services in design, 


development, instrumentation, fabrication, field testing 


and data evaluation. How can CDC serve 4 
Write for detailed information CD¢ 
capabilitic sinr ‘ k c t ai d € tr Miié le ris 
, 
for scientific and military apblications 


DEVELOPMENT CORP. 


2626 S. PECK ROAD, MONROVIA, CALIFORNIA 
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Military tactics today 
demand , 

AIR mobility Armed Forces Attend Meeting of 
for A.O.A. Guided Missile Division 


P . , , , , , 
GROUND e manufacturing cost missiles and pants were more than 200 members of t 
, 


Many Leaders of Industry and the 














nnua meeting f the \ssociation’s conducted by Colonel Newhall 
forces (suided Missile Rocket and Jato Divi In the foyer of Vincent Hall 
Redstor Arsenal, Huntsville trait of General Vincent under ( 
—s \la., June 11-12-13, 1957. Hon. Frank a bronze plaque is the following inscri 
| H s \ t t ™ tar) f the tor Vineent Hall named in men 
ida ( i eeting of the t bor General T] is kK. \ ce 
division and aske trv 1 rese first commanding gene "s f Re 
ive to e special ttent to thi \rsena 1952-1954 Fo his spit 
ase of P ’ H irks met leadet | to duty d ’ 
enthusiastic a.” so did tarian principle lealing itl c 
inv evidence f ‘ bers of r na 
i irent i sick it Redstone Fo « ledicat tie u 
Lieut. Ge Emer LL. Cummings viewed t largest display i. 
The Army H-23C, built by Hiller, Chief of Army Ordnance lso attended guide ever to be as I 
is currently in widespreod service. the meeting and congratulated the per one place. They saw the Nike 
el of Redstone f the Armv’s Ballis Nike-Her Corporal, Re t 1) 
c Missile Agency ; ind of t Lacr e, Ha Palos, Hone 
rdnance Guice Missile School ilsc it I th N 1 e « 1 
let H] ilso expressed gratificat ment era 
1 F " 250 ‘ IVE f \t 
ericat lustry ir a d force Oth ‘ ( t ( 
\rr N iv\ \ 4 eC et H ‘a ( 
{ | ! at la 4 t » ut t ) | S . ‘ t 6. 
Many pape f except es of the At Na 
1 4 ‘ ed i \l | ce 
siums duri t t t at 
| t } t + ¢) ¢ ¢ t \ r | x t use Tf 
( nand General of t \f the ( 
G Holger N. Toft ted by th it Redst scient lust 
) utv Ce ma er Ihr ( ] nm (ys 1] 1cT ( t eeting wa 1 
* le the Commat og G era f the ( . | Eh t 
One of the oldest requirements in military hom Rallistic Af toatl Acency Mai Budd Company. assisted by S. C. Dor 
tactics ig mobility. In today’s atomic concepts, Get ; ® Wederic eee ea a nelle Wester: lectric Compat 
that means getting the Army off the Ground. ragy of ail | Ce 1, \ in md N _ 
So well proved are advantages of the heli- ba ee taal ae : Shower ( 63 enuty oot 
copter for Army use that the only big question rps Soke oe mS oa - : 
now is how to reduce operating costs so that Ordnance Guided Missile S« I, Col anes - ~ ee 
more helicopters can be used by more units! H y S. Newhall , ' Redstone ; 
The Army H-23D now in production and sched- The occasion was fit ised Tor t and | Burt Ls n-O.A 
uled for delivery this year represents a major edication of Vincent Ha L me t tal ¢ y Pee cal D 
step forward in the goal of attaining lower IMmMpressive classroon ind laboratory I ¢ , ranged the 
costs through longer service —1000 hours — hiilding of the Ordnance Guided Missile gram for this entire eeting which w 
between overhauls. is School at Redstone. 7 late Brig. Get f unusual nificance. Louis Polk, vic 
> . omas K Vineent as the first con president t the Ordnance \ssociat 
P ve . f " - ‘ P ‘ ceil _ 7 if Sheffield Corporati 
¢ . - | ' i ) () ¢ 
4 54 " + 1 ) i t 
somal ane - ( was tte -_ p eminat ] Guidanee nd Contr 
~wr 400 HRS. Say oF eer \ ited “a * Cain dan E. Noble. Motorola. I: 
wr 1000 HRS. cretarv Higgins. General Cummings tric Cor ny leputy chairmar 2 
The Army H-23D is the first helicopter designed \d lol E. ‘ f Structures Committee, Elmer P. Whe 
to incorporate the Army's concept of a 1000 mided Missiles, Office of the Chief of t dou ( Compa ( 
hour overhaul cycle on major components. Jayal Operations. participated in * the man: ( \. Bradv. Chrvsler Corporati 
Engineers: write for opportunities wife uss = cw a 1 \ 
\ 1 ‘ ‘ mitts \\ ul Ot ‘ \ 


with @n industry leader 
in an ideal California locale. cer t rsenal 


HILLER ee a wits dra Mints Comms Aecute Mle: 04 
HELICOPTERS fo | when lees Pr ee (it is Mad tenhar Ir., Goodyear Aircraft Cory 


PALO ALTO, CALIFORNIA the audience with the above partici 
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ZIRCONIUM? 


This U.S.1I. booklet gives you information 
you can use... Send for a copy! 


Today, with zirconium production trending 
sharply upward, and price downward, interest 
in this new and unique metal is growing rapidly. 
To answer your questions about zirconium 
and its relative, hafnium, U.S.1. has prepared 
an informative new booklet — “ZIRCONIUM 
and HAFNIUM.” The booklet gives the impor- 
tant facts on these newly available metals... 
lists important mechanical and physical prop- 
erties of both... describes briefly the new 
semi-continuous sodium reduction process for 
production of zirconium and hafnium. 


You'll find the outstanding corrosion proper- 


US [npustriar CHEMICALS CO. 


Division of National Distillers and Chen 
99 Park Ave., New York 16, N. Y 
Branches in principal cities 


Please send me a copy of “ZIRCONIUM and HAFNIUM” 


tee ae 


July-August 1957 


ties of zirconium compared with other impor- 
tant metals... phase diagrams of twenty binary 
alloy systems ... descriptions of several fabri- 
cation techniques. 


You’re sure to find “ZIR- 
CONIUM and HAFNIUM” 
valuable in discussions and 
as a preliminary reference. 
For your copy, forward the 
coupon today ... or just send 
your name on your com 
pany’s letterhead. 











' 
| 
Nome | 
| 
Title | 
Compony | 
Street | 
City Zz S 
| 





Can you 
use this 
machine 


building 
experience ? 


MACHINES” 


Automatic Dieing 
Machines 


e Vibration Testing 
Machines 
e@ Precision Power Presses 


Power Press Feeds and 
Accessories 


Automatic Threading and 
Trimming Machines 


Automatic Glass 
Container Manufacturing 
Machines 


Automatic Packaging 
Equipment 

Materials Handling 
Machinery 


Multi-Positional Booms 
for Work Aloft 
(Skyworker) 


Water Distillation Systems 


Noise Suppression 
Equipment 


* Condensed Catalog 


on request 





see 
The 


if you can . . 
Contract 


Manufacturing 
Division 


EMHART MFG. CO. 


HARTFORD 2, CONNECTICUT 


9) 





EMHART-BUILT 





Association Affairs (Contd. 


tior \\ ‘ Stumpe 
American Ma & Fou vy Company, 
deputy ¢ urma 
\ ingements for t weting wert 
ite ci tk prais¢ for 
| ated 5 
ve of the 
t VCT¢ 
se ittendancs 
Talbe Abrams, Abra lt ument 
C ¢ i \ |? \ (senert 
I ic ¢ any: W. H. Ashford, Jt 
Electric Storage Battery ( any; C. | 
Ba e, Cont nta \ & Engineer 
¢ Company: Comdr. J. B. Balch, Navy 
Bureau of Ordnance \ly s M. Ball, 
Hercules P ler Ce Carl C. Bal 
lard, Navy ureau of Ordnance; H. W 
Ballew, General Elec Company Brig 
(x ] \. Barclay, Army Ballistic Mis 
sile Agence | Ti \llen Bar Ir.. Texas 
Po 1 Light Con B. F. Bavul 
Ma ( ul Eugene Bender, Othe 
fA istant Sec tary of Defer se * Robert 
S. Bergener. Aleo Products, Inc.; Victor H 
Rernar Office of t Secretary of 
Defense; Levern R sell, Chrysler 
( ration 
\ ( } Ril Of f the As 
tal ™ etary of t \rmy Paul M 
B ( ell Aéronautical Laboratory 
\r Birnbau Fede Telec 
( Laboratories: R. Bod uller, Ber 
\viati Corporati ( \. Brady 
( | Corm itor (y | Bre Set 
R | ( ora Di if \ eric | \ 
ttenhan Ir (,oodvear \ircraft Cor 
“ Rufus P. Broy Br Eng 
Co \ La | N Buell 
( ysl Ci ra ( Cliffore 
W. Bundy, Navy Bur 1 of Ordnance 
( t. W. C. Butl Ir Nav Bureau of 
Or ce: Lieut. ( Will FE. Car 
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BENDIX OFFERS A COMPLETELY MODERN INDUSTRIAL ENGINE MAGNETO 








The reputation of Bendix* in the field of ignition is truly unmatched. From the 
history-making flight of Lindbergh to today’s fastest jets, the aviation industry 
UNMATCHED DESIGN FEATURES has always looked to Bendix for the latest and most efficient ignition equipment. 
Likewise in industrial ignition Bendix has set new standards of performance in 
applications ranging from small outboard motors to the largest industrial engines. 
That's why the introduction of this new Bendix S-400 series of mawnetos is 
Metal Encased of such great importance. Here is a magneto that incorporates all of the improve- 

Fully Ball Bearing Equipped ments and refinements of modern ignition design. 
Built to aircraft precision standards the new S-400 series is especially rugged 





Pivotless Aircraft Type Breaker ‘ ; : 
; ; so as to deliver trouble-free operation during long periods of servic 
Sone ona pope ps a It is available in both four- and six-cylinder flange-mounted models in 
ee ee a a er weatherproof, unshielded and radio-shielded versions 


For the important jobs where continuous top performance is a must, the 
Metal High Tension Outlet Plate and Feed- new Bendix S-400 series magneto is the logical choice. Why not write today for 
through Condenser on Shielded Magnetos complete details and specifications of this modern industrial engine magneto. 


SCINTILLA DIVISION OF BENDIX AVIATION CORPORATION, SIDNEY, N. Y. 


High Output at all Operating Speeds 














Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17, N.Y 


Scintilla Division y,-4a 


*TRADEMARK 


AVIATION CORPORATION 
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1 ¢ VW 


you can save time and money with 


Harvey Aluminum Impact Extrusions 


Many engineers and designers are overlooking the 
exclusive advantages of aluminum impact extrusions. 
This advanced metalworking operation offers design 
flexibility; draft free, 
tolerance parts requiring minimum machining; smooth 


versatility of alloys; close 


surfaces; and significant savings in man hours, 
machining, and material. 


Custom configuration 
with precision tolerances 


Typical applications of Harvey Impact Extrusions are 
illustrated below. Harvey Impacts have a smooth 
surface and require no machine finishing for most 
ordnance, airframe, and missile applications. Harvey's 
integrated services provide an economical, quality 
product that meets all specifications of high strength, 
light weight, resistance to corrosion and heat, critical 
tolerances in wall thickness, maximum heat conduc- 


tivity, and low unit cost. 


os 


ROCKET FIN with integral guiding vanes 
impacted as a one-piece unit from alloy 
7075-T6. This impact extrusion provides 
transverse physical properties equal to 





LANDING GEAR COMPONENT provides 
highest physical properties, greatly re 
material and machining 


Harvey Aluminum leads 
in impact extrusions 


Harvey pioneered in the impact extruding of intricate 
configurations. This experienced leadership, plus tech- 
nical know-how and the most advanced facilities, are 
available for your own specialized design requirements. 
The integrated Harvey engineering team of research, 
design, metallurgy, and quality control will expedite 
your product from drawing board to finished product 


quickly, efficiently, economically. 


If you have a design that calls for hollow, closed end 


sections... high strength... zero-degree walls and 


surfaces... unusual length to diameter ratios, integral 


ribs, fins, and bosses...close tolerances...with volume 


production, low unit cost...your Harvey Field 
Engineer will be happy to show you how Harvey 


Impact Extrusions can help solve your design problems. 


ent 


ROCKET MOTOR TUBE with integral 
ducing formed bulkhead for application in 
rockets. Length to 8 feet, 





costs. The impact diameter 


obtainable in various lengths, is made from 6-8”. Tube has a thicker cross-section 


longitudinal properties and a high degre« aluminum alloys which assure optimum at both ends to accommodate thread- 
of dimensional accuracy with close toler- internal grain structure. This impacted piston ing. This type of Harvey Impact 
ances. Similar symmetrical designs in replaces costly method of hogging out bar Extrusion in high strength aluminum 
diameters up to 10 inches can be stock or machining a forging. Diameters of alloys offers high transverse properties 


impact extruded. 


barrel are held to close 


} 


tolerance dimensions for added hoop strength, 


with superior surface finish 


Making the most of aluminum... for everyone 


HARVEY ALUMINUM SALES INC., TORRANCE, CALIFORNIA 


Branch offices in principal cities 


Harvey is a leading independent producer of quality aluminum products in all 


HARVEY 


| 
| 
luminum 7 
| 


alloys and sizes: Rod and bar, pipe, tube, hollow sections, 


press forgings, forging stock, impact extrusions, structurals, special shapes, extrusions, screw machine products and other aluminum 


products. Harvey is ~ a producing similar items in titanium and steel. 
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TELESCOPE AND SINGLE BODY 


CLEVELAND CONTAINERS! 


Cut costs . 


. . save time . . . by taking advantage of our tooling 


for more than 100 diameter sizes. This variety of sizes will provide 
a container for almost any spare parts item you want to package. 


These basic fibre containers meet all present day military and civilian 
specifications. 


This diversified packaging service . . . the convenience of our plants 


. +. ensure PROMPT DELIVERIES . . . with added savings to you. 


TELESCOPIC TYPE 


Made to conform to both grades of 
MIL-C-3955, Type II, or MIL-C-2439 
and other specifications. Produced 
in diameters from 7 
desired. This 
sealed by use of tape to specifica- 
tion JAN-B-127 


Why pay more? For quality products... 


PLANTS 
AND 
SALES OFFICES: 
CLEVELAND 
DETROIT 
CHICAGO 
MEMPHIS 
LOS ANGELES 
PLYMOUTH, Wis. 
JAMESBURG, N. J 
OGDENSBURG, N.Y 
. 


ABRASIVE 
DIVISION 
CLEVELAND 
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SPECIFICATIONS 


SINGLE BODY TYPE 


Made to conform to MIL-C-3955, 
Type | and other specifications. 
Diameters from 1° and in lengths 
and in lengths as required. One metal end seamed 
easily on, the other end shipped loose 
A machine for attaching the loose 
end is available on a rental basis. 


container is 


Call or write for further information. 


call CLEVELAND! 


THE 


CLEVELAND CONTAINER 


COMPANY 
6201 BARBERTON AVE., CLEVELAND 2, OHIO 


SALES OFFICES: 
NEW YORK CITY 
WASHINGTON, D. C. 
ROCHESTER, N. Y 
WEST HARTFORD, 

CON’ 


* ALL-FIBRE CANS ¢ COMBINATION METAL 
AND PAPER CANS «+ SPIRALLY WOUND 
TUBES AND CORES FOR ALL PURPOSES 


CLEVELAND CONTAINER CANADA, LTD. 


Plants & Sales Offices: Sales Office: 
TORONTO AND PRESCOTT, ONT. MONTREAL 
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Arsenal, and to 
Forces Day. An 


sile Agency, Redstone 


commemorate Armed 


assembly of 400 members and guests 


gathered in the Tonga Room to welcome 


(seneral Medaris 
Post President William E. Butts, who 


presided at the dinner meeting, presented 


the special guests including: Maj. Gen 
Hugh A. Parker, commander, Wester 
\ir Defense Rear Adm. C. G 


} 


Naval Supply 


Force 
DeKay, commanding officer 
Center, Oakland, Calif.; Brig. Gen. L. L. K 


Tarrant, deputy commanding = general 
Sixth U, S. Army. 

\mong Post officials were Dean Wit 
ter, director and a regional Vice president 
Jack | 


vice-president and a vice 


of the national Association; 
Ashby, A.O.A 
president of 

G. M 
cil of the A.O.A 
Rheem M il 
Hait Post 

president of Food Machinery and Chemi 
cal Corporation; William E. Hoard, Post 
director and regional manager of Western 
| eRoy 
Lutes, Post director and a vice-presice 

of Mans eld Tire & 
Col. Caly Heath, Post ecretary 


chief of the Sar 


Kaiser Steel orporation 
Greenwood, a member of the Coun 
and a vice-president ot 


ompany; J. M 


rector and the executive vice 


utacturing ( 


Gear Corporation; Lieut. Gen 


Rubber Company 


treasurer and deputy 
Francisco Ordnance District 

General Medaris gave a stirring speech 
in which he noted the four indispensable 
total he (1 


A cle vate military power im terms ot mod 


components power t 


pons and trained men; (2) Pro 


tive power capable of supporting lin 
total military requirements and 
1 


simultaneously supporting the home front 


(3) An increasing reservoir of brait 


power in the form of more scientists and 


technicians and (4 Resolute moral 


power to utilize our strength for the bet 


terment of mankind 


In regard to the long-range missile 
General Medaris said it constitutes our 


mightiest weapon and therefore repre 
sents our strongest deterrent against war 
However, he added, such a weapon con 
, 


stitutes tl ravest threat to our security 


when in the hands of an unprincipled 
enemy 

rl eral described the manner in 

ile ind rockets have replaced 

or ire replaci gg conventior il artillery 
} ind ichine guns and greatly ex 
t ne t t grou 
forces (,; il Meda is reported 


“It is the reality of this which lends 
impetus to the Army’s current effort to 


place in the Nation's arsenal a fully op 


erational intermediate-rang: missile at 
the earliest practicable late Ca 
assure you that the Armv’s efforts have 


J } ° , 
schedule or head of schedule 


respect * 
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NEED THE ADVANCEMENT IN 
WEAR RESISTANCE PROVIDED BY 





FLAME-PLATING BY LInDE 





Lockheed’s F-104A Starfighter, newest weapon of 
the Air Force, is the most advanced airplane of 
its type. To give them the greatest possible resist 
ance to extreme conditions, bearing surfaces (ar- 
rows) of hot air valves used in a bleed air system 
of the F-104A are Flame-Plated with tungsten car- 
bide. Flame-Plating provides the wear-resistant 
coating needed to withstand the high unit load- 
ing and temperature extremes jet plane parts 
undergo. 


a 
Stratospheric altitudes . . . supersonic 

speeds -+. extreme temperatures subject 

jet plane parts to almost incredible 

conditions of heat and abrasion. To assure 

perfect operation in all circumstances, bearings 

of hot air valves in the Starfighter are Flame-Plated. 

A tungsten carbide coating, applied by LINDE’s 

unique method, is the only material tried that 
successfully eliminated galling and provided a low 
coefficient of friction over the required service life of the part. 
With the part Flame-Plated, practically no wear occurred. 

This LINDE process is now a regular production procedure. 
Flame-Plating is LINDE’s special process for protecting metal 
parts from wear, abrasion, and fretting corrosion. Tiny particles 
of tungsten carbide or aluminum oxide are literally blasted onto 
the metal surface. Since the temperature of the part being coated 

seldom exceeds 400 degrees F., there is little or no risk of changes 

in its shape or metallurgical properties. Flame-Plated coatings 

can be applied from .002 to .010 inches thick, and used as 

coated or finished to 0.5 microinches rms. Practically all metals 

can be Flame-Plated — aluminum, magnesium, molybdenum, TRADE-MARK 
titanium as well as copper and steel, 

Your own design may be improved by Flame-Plating. Find out 
how, by writing for a copy of the booklet “Flame-Plating,” F8065. 
Address Flame-Plating, Dept. OR-7. Linpe Company, Division of 
Union Carbide Corporation, 30 East 42nd Street, New York 17, N.Y 


In Canada: Linde Company, Division of Union Carbide Canada Limited. ane ventetesed tonde-enasha of Unien Casbide Conperation 


The terms “Linde” and “Union Carbide’ 
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FROM A STEEL TEST TUBE 
—TOMORROW’S AIRCRAFT! 


@ The punishment imposed on air chambers 
and tunnel walls of the NACA’s huge new 
Langley Aeronautical Laboratory wind tunnel 
demanded an exhaustive study of all available 
materials of construction. The requirements: 
proved reliability and endurance in the face 

of high pressures and corrosive attack. 


Two special duty steels survived that critical 
examination: for the chambers— Lukens “T-1” 
brand, with a yield strength of 90,000 psi 

yet readily weldable; and for the tunnel 
Lukens stainless-clad “T-1", a composite of 
the high and lower alloy content steels 
permanently bonded into a single steel plate. 


The above is just one example of how Lukens 
broad range of special purpose steels are 
contributing to the improved design and 
performance of modern defense equipment. 
Find out more about them, how they fit 
your needs. For copies of the informative, 
illustrated booklets, LUKENS “T-1” 

STEEL and CLAD STEEL EQUIPMENT, 

or for information concerning your specific 
problem, address Manager, Marketing 
Service, 904 Lukens Building, Lukens 
Steel Company, Coatesville, Pa. 


Helping industry choose steels that fit the job 
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Tri-Cities Chapter of the 
Empire Post Holds Annual 
Dinner at Vestal, N. Y. 


Phe Pri-Cit ( ipter e @ ire 
Post eld it i wal dinner ecting oO 
Thursday, March 7th, at Vestal, N. 
More t venty-fiyv ( r t 

cs tte ( CU r 1 
dinner t rm Licut. ¢ N 
Deputy Chief I e Ror \ as 


curement Wistrict 


John Bouman, Chapter chairman, pre 
sided at the dinner meeting where lh 
called upon William Kinnaman, Chapt 
secretary to read the preamble to the 
\.O.A. constitutior Bovd | wt, chair 
man of the men bers] Ip committe ave 
a brief talk on the advantages of membet 


ship in the Associatior 


Col. W. A. Davis, deputy chief of t 


Rochester Ordnance District rresented 
concise and interesting picture of the oper 
ations and responsibility of the district 

Col Reid spoke ol ‘Guided Missile 
and Space Travel.” He illustrated 
talk with two excellent films on muissil 
and component testing He liscribed the 
V wus operat i Ss ( used 
the Air Force ted briefly e variou 
missiles under development te 
out ow the ¢ ( bre t ul Ss 
develoy re mi es lave \ ct t 
possibility of successf ace trave 

An enthusiastic vote : 4 k A 
tendered to the Marine ¢ Reserv 
grou ( ptall (y Ch tox 
char t the Vic ind | ec 
for Colonel Reid's tall 


College R.O.T.C. Units Award 
A.O.A. Scholarship Keys to 
Outstanding Ordnance Cadets 





Fac the r © ince Ca t 
n the R.O.T.~( units 1 colleges tl ug 
wit the country ar 
Ordnance \ ( 
ind i T embership the Assoc 
tio I , vards . ¢ ack recent 
t the f stitutic 

] , } Cadet i t 
Col ir | ™~ S| ruc \ _ 
matloring emustrv a d s 1 men he 
t Sig \ Epsile Bobcat 
Ne H iry ind Scabb 
Blade 

1 VW. ra Cadet 
Capt Bobby H. Nelsor Be é Tex 
majoring 1 nechanical engines rt 
s a memlx f the Houst . & M 
Club, Sa lacinto A. & M. Club i 


American Society of Mechanical Eng 


neers mit 
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Will today’s 






















defense dollars 





buy safer air travel 


tomorrow’? 


Fabulous Radar—the ever-watchtfu 
that sees aircraft night and da\ 
through rain, fog and snow continue 
to unfold new miracles, to build an 
ever-stronger defense for America. A 
recent Aveo-Crosley contribution to the 


mulitary 1s the new height-finder radar 


developed in close co-ope ration W 
the Rome Air De velopment Center 
Rome, New York 


fit ; 


But there are peacetime benefits, 
Aveco-Crosley, for example, nas 
assisted the Air Force Cambridge 
Research Center in the development 
of Volscan, a semi-automatic air traf! 
control system. Already tested D 

the U. S. Air Force, Volscan has pro 
its ability to almost triple airport 
landing capacities to help solve 
today’s mounting air traffic problems 
Such progress leads the way to a 
completely automatic nationwide ait 
traffic contro] system. Soon, passenger 
aircrait may wing coast-to-coast 
complete and automatic safety —watche 


; 
} 


and controlled from the grour 


Thus, as defense dollars preserv: 
they also help create a world of greater 
safety. And as Avco Crosley serves 


defense, it builds for America’s future 


For additionalinformat onabout Volscanand 
other Crosley electronics developments 
write on your letterhead to: Manager 
of Electronics System Engines ring, 
Avco-Crosley, 1329 Arlington Street, 


Cineinnati 25, Ohio. 





at 













che 
avco | Crosley 
defense and industrial products siaulihe dak Geninaiad aie. an 


Lt. General Clarence S. Irvine, 


Deputy Chief of Staff Materiel, USAF, say duce ve ( 
- : ¢ ur 
The great progress which has been made in the fic 
a ynies has been achieve d by close teamwortl et weer 
the Air Force and private industry. Daily apy atior 
new developments continues to contribute might “ 


growth, development and we being 
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When Teddy Roosevelt's boys charged up San Juan Hill, they carried their drink 
ing water in canteens of Alcoa" Aluminum. The meta! was light, rustproof, 
durable . . . ideally adapted to the purpose at hand. Those very qualities, 
along with a host of others, make it an even better ordnance material today. 


Alcoa /magineers Aluminum for Defense 


for cutting torpedo tube costs... 


INTERLOCKING ALCOA EXTRUDED SHAPES 


Torpedo tubes for destroyers—formerly built of riveted plates—now are being 
made from ingenious 8-part Alcoa interlocking extruded shapes designed by 


Northern Ordnance, Minneapolis, Minnesota, in conjunction with the Bureau 





of Ordnance. An improved product that saves time and money has resulted by 
switching to the new Alcoa extrusions. 

[he tubes are formed from eight interlocking sections that slide together. 
Finished diameter is 234 inches, length is 21 feet. A total of 36 various-shaped 
voids or holes run the entire length of the tube walls. 

\lcoa counsel is readily available to you on making materials of aluminum 
\. faster, better and at lowest possible cost. You'll profit from talking over 
your ordnance production problems with the most experienced 


company in the field. Write ALUMINUM COMPANY OF AMERICA, 


®. 850-G Alcoa Building, Pittsburgh 19, Pa., or contact 
your nearest Alcoa sales office. 


Your Guide to the Best 
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ANNOUNCEMENT! The new, improved 





No. 933 (Series E) TRAXCAVATOR* 


. 





is ready 


LAAAAL 
SSsseesesees 
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with longer life, lower maintenance! 


Looks a lot like the popular No. 933 you already 
know—but there’s greater stability, performance 
and durability built into this new Series E! 


Now the rugged CAT* No. 933 Traxcavator 
includes a new heavy-duty undercarriage with: 


e New Rugged Track Roller Frame 
e New Solid Sprockets 
e New Heavier Idlers 


e New Tough Track Rollers 


The complete line of No. 977 
Cat-built Traxcavators 


No. 955 


Flywheel HP at sea level 

Bucket capacity, cu. yd 

Bucket tip-back at ground level 
Bucket tip-back at maximum lift 


Dumping height (center of hinge 
pin to ground) 


and the 
these features remain as out- 


The easy operation, the great capacity 
dependable power 
standing as before. 


For complete details on this tough new Traxca- 
vator, call your Caterpillar Dealer. He’ll be glad to 
give you full information on the complete line of 
Cat-built Traxcavators. He’s the man to remember, 
too, for expert service and for replacement parts 
you can trust. 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 


CATERPILLAR’ 


“Caterpillar, Cat and Traxcavator are Registered Trademarks of Cater 
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University of Cincinnati.—Cadet Urba 
F. Meyer, Jr., Cincinnatti, Ohio, major 
' , 


meg im chemical engineering, was gra 


uated this June 








“Ki 


J. R. Seiler B. H. Nelson 





The Citadel Cadet Rafael E. Mar 


i?) + | tinez-Boucher, Bronx, N. Y., served i 
Here’s an a | $j the United States Army for three years 
cad is Majoring in political science and is % 
exciting new game: member of several activities including In 
ternational Relations Club, Cadet Orphan 

age Committee, the Association of the 


PUT your products in the barrel United States Army, American Ordnanc 


Association, and Calliopean Literary So 
“ety and was s¢ 
TAKE your profits out riboredaget 


One of the greatest money-saving opportunities in metal- —— 


working lies in the use of barrels to finish parts by the Robert Snow 
hundreds in place of conventional methods that finish graduate it 
‘ business adi 
one part at a time. ee ee 
in industrial 
pai ‘ > ‘ the Ordnar 
Barrel finishing makes easy work of many tough jobs of 


years oO 


grinding deburring and buffing by wheel. 


One Oakite customer changed to barrel methods to de- 
burr curved stainless steel strips that are 14 inches long. 
The cost for deburring 20,000 strips was reduced from 


$3.000 to S125.00. “= —— 


Qukite Materials for them being P1 
FREE For a copy of PRECISION ciety of Mec 
“Precision Barrel Finishing” BARREL ciety of Automot 
—containing valuable infor- FINISHING 
mation on cutting down, 
deburring, descaling, and 
burnishing—write to Oakite 
Products, Inc., 34E Reetor 
Street, New York 6, N. Y. 


mplete tine for 
- cutting dower 
= descaling 


« beraishing 








». Johnson’ = R. E. Martinez-Boucher 
Ne Export Division 
Cable Address: Ookite 


OAKI I E Goncaga Cniverstity t Capt. Ray 
. nond \ a olan Wach 
- SCIENCE nd wall ‘ 


Technical Service Representatives in Principal Cities of U.S. and C 
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Component Specification: ARNOLD 


’ SILECTRON CORES 
Types C, E and 0 


Y’ TOROIDAL CORES 


ZZ 


Nylon and Aluminum cased 


YW BOBBIN CORES 


—_— ~ 





The ARNOLD LINE-UP includes the TAPE CORES you need 


APPLICATIONS 


We'll welcome your inquiries on your 
Tape Wound Core requirements for 
Pulse and Power Transformers, 3-Phase 
Transformers, Magnetic Amplifiers, 
Current Transformers, Wide-Band 
Transformers, Non-Linear Retard Coils, 
Reactors, Coincident Current Matrix 
Systems, Static Magnetic Memory Ele- 
ments, Harmonic Generators, etc. 


ENGINEERING DATA 


For data on the various types of Arnold 
Tape Cores, write for these Bulletins: 


$C-107—Silectron Cores, Types C, E and O 


TC-101A—Toroidal Cores, nylon and aluminum 
cased 


TC-108—Bobbin Cores 


ADDRESS DEPT. O-77 
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SSSSSSSSSSSSHSSSSSSSSSSSSSSSSSSSSSSSSeESSSSSeeeeeeeee 


How to be swre of tape core perform- 
ance and uniformity? Just specify 
and use Arnold Cores in your trans- 
former, magnetic amplifier, reactor 
and computer assemblies, etc. 
Here's why! 
To begin with, 
grated company, 
ufactt 
the h 
equipment permits 100 
cores betore shipment 
matching your reqt “nts against the 
most experienced and complete line of 
tape cores in the industry. Arnold pro- 
duces Types C, E and O Silectron cores, 


Arnold is a fully inte. 


inspection of 


Finally, you're 


nylon and aluminum cased toroidal cores, 
and bobbin cores to meet whatever your 
designs may require in tape thickness 
naterial, core size or weight. Wide sel« 


res are carried in stock 


totypes to reduc 

zns, and for pr 

nents to mect 
ents. 

ip you s lve your tape core 

Check Arnold, too, for 

your needs in Mo-Permalloy or iron 

powder cores, and for cast or sin- 

tered permanent magnets made from 


Alnico or other materials. 











q 
4 
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Batteries in “suspended animation” 
brought to life in one second 
by DuPont S-81 Squibs 


Using Du Pont S-81 Squibs, under- 
water missile propulsion batteries 
are built for prolonged inactive 
storage by the Exide Industrial 
Division of the Electric Storage 
Battery Company. 


The electrolyte and plates are 
held in separate chambers until 
the battery is needed. The instan- 
taneous squibs are then fired, and 


within one second the battery de- 
livers full power to the driving 
motor. 

Exide states that only the ex- 
treme reliability and uniformity of 
the Du Pont Squib make this ap- 
plication possible. Batteries can 
now be held “at the ready” as long 
as necessary and put into use at a 
moment’s notice. 

This application illustrates one 
of the unusual problems being 
solved by Du Pont Explosive Spe- 
cialties such as electric detonators; 
high temperature aircraft blind ex- 
pansion rivets; MS delay connec- 
tors and a wide variety of squibs. 

For more information write to 
E. I. du Pont de Nemours & Co. 
(Inc. ) , Explosives Dept., Wilming- 
ton 98, Delaware 





BES. U5. PA 





DUPONT EXPLOSIVE SPECIALTIES 


Products of DuPont Research 


BETTER THINGS FOR BETTER LIVING... 


THROUGH CHEMISTRY 
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Hofstra ( Cadet Col 
Finger, Jr Ro 

land, N \ 

with a BS 

ng and 1 

Ordnance Corps Reserve. A distinguished 
military graduate, he has been very active 


“ampus affairs 


D. B. Marblestone J. L. Finger, Jr. 
University f iil adet David B 

\larblestone, Taylorville ill gradu 

ate in June 1958. He 


Ordnance Special Drill Team, Student 


Senate Commission, and United Nations 


Program General Chairman 


Lafayette ( ac Richard 
Gorman, Scl ctady, y a dis 
tinguished n , Is majoring 
chemical engineering and is a member of 
the Americar 


neers. Among his college activities are 


hemical Engi 


Scabbard and Blade Society, Maroon Key 


I 


Society, and Alumni Scholarship 


Cadet Richard M 

Y., was gradu 

hnygimecring de 

a Re serve 

« ! Hit Ordnat qt 

( member of Chi Phi, the 
\merica! \ f Metals, and the 


Pershing 


R. A. Snow E. M. Hollandsworth 


He is a member of the 
wty of Mec anical I ng 
Continued on p. 102 
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New 36” contour roll lathe can turn parts on 
necks or centers ... cut with single point carbide 


tools or with regular roll turning tools. Speeds 





range from .75 to 53.4 RPM. All heavy cast sec- 
tions are ductile iron. Built by Youngstown 
Foundry and Machine Co., Youngstown, Ohio, 


Ductile iron specified for heavy castings 
in new roll turning lathe 


Today’s machinist demands precision plus rugged- 
ness in a roll turning lathe. 

To meet these demands in its new 36” contour 
model, Youngstown Foundry and Machine turned to 
ductile cast iron for the lathe’s four major castings. 
For the face plate ... ductile iron provided strength, 
toughness and wear resistance... 

For the head stock...high strength along with 
good damping capacity... 
For the tail stock ... strength and toughness ...a 


high modulus of elasticity .. . 
For the carriage ... high rigidity and strength. 


Ductile cast iron provided these higher proper- 


eee 
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ecu 
=py= ductile iron... the cast iron that can be twisted and bent 


ties plus superior castability and machinability. 
That’s because ductile iron combines certain advan- 
tages of steel and gray iron. 


What about ductile cast iron for your application? 


You may find ductile iron’s combination of higher 
strength levels and good casting and machining 
characteristics will answer your design needs. 


Why not find out how ductile cast iron can im- 
prove your product ... save you production time 


and money. 


Send for your copy of “Ductile Iron: The Cast 
Iron That Can Be Bent.” It’s packed with useful 
data. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street, New York 5, N. Y. 
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Engineers: 


Stimulating work...Stimulating play 


just minutes 


This is Honeywell in Minneapolis . . . an ideal 
atmosphere for the engineering mind. At work; 
outstanding technical facilities plus the oppor- 
tunity to work on today’s most advanced 
electronic projects, a chance to work in a small 
group, guide your own project, get the recogni- 
tion you deserve. ‘ 

And in Minneapolis, just minutes from your 
work, 22 lakes and 151 natural parks. Swim- 
ming, fishing, boating ... year-round outdoor 
play for you and your family, good schools, 
theatres and shopping, too! 

At Honeywell you move ahead quickly. This 
fast growing company, already world leader 
in automatic controls, has more than doubled 
sales in the last five vears, increased its engi- 
neering force over 100°7. In such a company, 
promotions open quickly. At Honeywell, they 


come from within. You start at a first-rate 
salary and it’s just the start. 
Honeywell |, 
° e | ae 
Fut i Couto 


eeeeeeee eee eeeeeeeeeeeeeeeeee 


Mr. W. D. Conley, Dept. TM36B 
Minneapolis-Honeywell Regulator Company 


[_] Résumé attached 


a 





STREET AND NO. 


CITY 


Steere eeeeeeeeeseeeeeeeeeee 
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MAIL THIS COUPON NOW 


2753 4th Avenue, South, Minneapolis 8, Minnesota 


[_] Send more information about opportunities at Honeywell 


DEGREE 


ZONE 


apart 


Career opportunities for: 


Design and Development, 
Production and Analysis 


Engineers in: 


Ordnance Division: 
WARHEADS e INFRARED SYS- 
TEMS e TEST AND TRAINING 
DEVICES e THERMAL BATTERIES 
FUZING @e CONVERTERS ¢ RECTI- 
FIERS e INVERTERS ¢ SONAR 
SYSTEMS e FIRE CONTROL 
SYSTEMS 


Residential, Industrial and 
Commercial Controls 
Divisions: 

TEMPERATURE, PRESSURE AND 
HUMIDITY CONTROLS ¢ AMPLI- 
FIERS ¢ COMBUSTION SAFE- 
GUARDS e¢ DAMPER MOTORS 
CONTROL PANELS AND SYSTEMS 


STATE 


*“e@eeeeeeeeeeeeeeeeweeeene 
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North ! ld tate ( ee Cac 


Lieut. Col oseph E. Settle, Raleig! 


1 industrial engineer 
| enter the Ordnance 

is active in Student Gov 
College Unmion, Persln 


ds Blad 


| lovd 


will be comn 


Stauder, 

Isso! ed ‘ 
Ordnance ( 
studies at Notre 


orps upon 


Dan 
Nuty niversity.—Cadet Maj. Mi 

chael J 

a B.S mechanical engineering 

was graduated in June 1957 and 

the Dean’ Honor List. He ts a 

of the Scabbard and 


Pi Tau Sigma 


degree in 


Was oO 
1 
Blade, 


neering societies 


PP) 


J. Gorman M. J. 


. 


Gyetvay 


Univer 


James | 


Cadet Capt 
nguishec 
military studer nd has heet lected for 
commissioning Corps 
lytenchnic Institute Cadet 
Hollandswort! Bassett 
ng in electrical engineering 

and has beer 
Military 
\ward, and ts a 
Nu, Tau 


] > } ' 
ant Blade and 


awarded the Distinguished 

Student's Badge, Pershi 

member of 

Beta Pi, Society of 
} 


several honorary soc 


Corps tor 


Thiet mix I 


g Rifles’ 


e WILLIAM G. SKELLY, chairman of 


the board of the Skelly Oil Company 
lied in Tuls kla., on April 11, 1957 
He was a life n f the Association 
and a leader it ling of the Mid 
Continet 

He in the spar ish 
War 


\merican 
1913 


natural gas and 


Tulsa hi where 


he had n active in the 


oil business o oma since that time 


As president of his company until last 
of the leading independ 
ent operators im the mick 


field ( nttnuecd 


ontinent 
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From the tick of a Wristwatch 


to the roar of a Guided 


precision operation depends upon 


Hunter Douglas Aluminum Cold Forgings 
ae 


aa 
A question frequently asked by designers is ...“How sm@i 
or how large a part can you economically cold forgat 


Out of thousands of Hunter Douglas production ite 
one end of the scale is the tiny wristwatch beze 
Weighing only a hundredth part of a pound, igat@t 
forged from high purity aluminum, complete wii Band 
attachment lugs. Wear properties are superi gold 
a ‘ } ata 
and gold anodizing imparts a beautiful and las@ing{timist 


Typical of the largest pieces cold forge 
aluminum alloy motor tubes. Hunter Douglas 
as prime contractors to the U.S. Navy, 
SIDEWINDER missiles, as well as for ie 
rocket. Some rocket tubes measure over 


SO MUCH FOR SIZE, BUT HOW ABOUT ACCH 
case speaks for itself, but tolerances 
tubes are even more exceptional for th 
to .020” TIR, I.D’s to +.006” asm 
thickness to +.0015”. Other tubes aif 
as thin as .015”, some as thick a 
concentricity of these is within OOF 
002” and straightness in the rang 


Between these size extremes 
components which can be e 
almost complete elimi 
machining costs. If y« 
strength, zero draft 
properties comparable to 
in Hunter Douglas Co 
strength aluminum allo 
copper, zi 


Hunte 


Dept. 


* 
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“what 


you sh 


know 
about 
bacon fat 
and 


Albanene’ 


Here's the buying information you should have 
to get the best value when you buy tracing paper. 


1. The usual way of “transparentizing” tracing papers is with waxes or 
mineral oils—much the way bacon fat makes a paper towel transparent. 
Eventually, these oily fluids “leak” out—leaving the paper opaque and 
useless for reproductions. 

Result: Valuable drawings on ordinary tracing papers eventually become 
vellow or brittle—lose their reproduction qualities. And, these days, replace- 
ments often cost twice as much as the originals. 


2.The K & E way—Albanene tracing paper is made transparent with an 


inert synthetic resin which is chemically stable ... can’t leak out —ever! 


Result: Albanene stays transparent .. . stays strong... protects every 
nickel you invest in time and talent working on tt. 


Important: During manufacture, constant testing guarantees uniformity 
as well as pencil taking and erasing qualities. The very qualities that have 
made Albanene—America’s best selling tracing paper. 


Try Albanene Today ..... it’s available in 3 weights and in rolls, sheets 
or pads, Try it now... it’s the best value you can buy! 


89 YEARS OF LEADERSHIP 
In equipment and materials for drafting, surveying, 
reproduction and optical tooling . .. in slide rules 
and measuring tapes. 


NEW YORK - HOBOKEN, N. J. - Detroit - Chicago - St Louis - Dallas - San Francisco « Los Angeles 
Seattle - Montreal 
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Mr. Skelly had many other business in 
hing directorships in msurat 


Fr companies 


Exposition 
1929 was vot 
ost useful citizen 


During rld War 


mterest 
lherent of the 


| purposes 


e CAPT. CHARLES H, ANDERSON 
JR. U.S.N., Ret.. died at his home it 
Mass., on March 29, 1957 
Anderson, a member f the 
Irdnance Association, retir 
ifter a di ng hed career 
ss 
retirement 
inced engi 
he General Electric 
outstanding naval ordnance 
ying in explosives. Afte 
from the Naval Academ: 
tour at sea he undertool 
ordnance engineer 
, receiving an M.S 
degree fr 1 | 111 itv of Michigan 
During orld I] * served in 
the Bureau of inance as chief of the 
Researcl ind Yevelopment Sectior for 
Naval Guns and Mounts. At sea during 
the war he commanded the transpor 
CoLLINGSWoRTH in the Pacific 


j 


| his retirement, Cay 


vears before 
served in the Office of tl 


Operations and on staffs 
Division 3 and in the 
e on Atomic Bomb Test 


also commanded the 


M 


easter 
hecame 


e HENRY A. FIELD, a banking and in- 
surance executiy died on pring tiel 
Mass.. on Februarv 28. 1957. He was a 
life member of the Association 

Mr 1 Wi a native of Massa 


1887) from 


the ira 
Mr. Feld was active in many civic pro 
grams and in 1945 was awarded the Wil 
liam Pynchon Medal for his outstanding 
ontributions to the welfare of his country 
insurance affairs, Mr 
banking and trans 
portation organizations as as Civil 


groups 
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ATLAS 

NIKE 
LACROSSE 
HAWK 

THOR 
SPARROW 

TERRIER 
SNARK 

TALOS 

. TARTAR 

. SIDEWINDER 
LITTLE JOHN 

. TITAN 

. REGULUS 

. GOOSE 
FALCON 

. NIKE B 

BOMARC 


=~SPPNOMWAwWNH = 


Pick a program .. you'll find 


has missile experience you can use 


program 


Product 
Defense Products Group 


DEFENSE AMERICAN MACHINE & FOUNDRY COMPANY 


PRODUCTS 
1101 North Royal Street, Alexandria, Va 
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Conforms to any shape 


NEW DEVELOPMENTS 





NEW ATOMIC SUBMARINE 


Bow diving planes, normally located on the hull, will be at- 
tached to the conning tower of the Navy's newest nuclear sul 
marine, SKIPJACK, the first atomic sub designed from the keel 


up for continuous underwater operations. The submersible 


MIL-B-121A 
APPROVED 


Sketch of the SkirsaAck shows position of bow planes. 


® 
G oa e € cam C oO isa 2 now being built by General Dy: 
Boat Division in Groton, Com 
planes will contribute to the Sk 
S Cl h be maneuverability. Another featur 
uper ot ap design is the one-man “joy-sticl 


has ordered six additional subs of 


propellers and blimp-shap« 


, 
Sing ie 


HEAVYWEIGHT ~~: 


HELICOPTER ARMAMENT 
G ra d e Sis Ty pe e Cc | ass II \ new type of airborne armament | 


helicopters defensive protection i 


can be attached easily to any typ 


Mid States Gummed Paper Company was the 
first to qualify a Grade C Barrier under 
Specification MIL-B-121A. This approved 
barrier material is so easy to handle that it 
speeds your packaging operations and cuts 
production costs. Extremely flexible, it con- 
forms to the shape of any product. It’s water- 
proofed, greaseproofed and self-sealing. Lock 
seam joints are as grease-resistant as the 
material itself. 


two kits containing caliber .308 1 
Developed by aircraft armament 
tric’s Missile and Ordnance Systen 

helicopter weapons are called grow 
primary purpose ts to protect assault ti 
harrassing enemy fire. One kit « 

chine guns. Two of these kits cai 
sides of a helicopter and controll 
anism within the helicopter cock 

unit which also contains two caliber 


additi ! carries eight 3.5-incl 


Green Core Super Cloth Rap, Heavyweight, 
has a greaseproof film on cloth backing, coated 
on both sides with compounded, microcrys- 
talline wax. The material is particularly me 
ommended for Methods |, IA-I and IA- ' . ates 
under MIL-P-116. Qualified Products List BULLPUP MISSILE 


Numbers will be furnished upon request. 


structed that assault troops could, if necessary, remove 
chine guns and ammunition from their mountings and 


as regular field weapons 


\ new Navy air-to-surfacs 
to be launched from any positior 
. enemy high-volume ground fire and provide sufficient accur: 
Write for samples and complete test data : ag , shop 
to destroy small targets without excessive sorties and expendi- 


tures of large quantities of bombs and rockets he basic con 
cept of this missile system was conceive | 
MID-STATES Gummed Paper Company _,.... i):< were particularly harassed | 
Dept. 723, 6850 So. Harlem Ave., Bedford Park, Ill., Argo Post Office automat —— | fire. I ul pup is expected to vide 
tack aircraft with a significantly greater attack capability against 
pillboxes, tanks, truck convoys, marshaling yards, and other 


IN 
) 


targets. 


ORDNANCE 





DOING JOBS EVERY DAY THAT METALS ALONE CAN'T DO 





Solar Aircraft Company engineers were faced with a problem... how to 
aerodynamically enclose the “Mars” gas-turbine engine auxiliary 
electric-power generating units (APU’s) to be mounted on Convair C-131B 
aircraft. The C-131B’s so fitted were to be used for the in-flight 
testing of advanced airborne electronic equipment. 

Housing the APU’s required an aerodynamic pod built in two parts 

with multiple compound curvatures and drastically sharp bends. 
The materials problem presented was complex. The material selected 
had to withstand... temperatures of 400 F or even higher... 
contact with a special synthetic lube fluid for the turbine engine... 
high lead content exhaust fumes... ground handling abuses... 
aerodynamic wind loads... and severe abrasion because the pod 
was to be mounted only 12 inches above the runway. 

The material that satisfied all these requirements? 

Conolon 506! Pods were assembled of this highly-formable 
Conolon 506 on low cost tooling and weighed less than 

83 pounds each... another illustration of how Narmco’s 
high performance products are doing jobs every day 

that metals alone can't do. 


NaRweo._ 


PIONEERING THROUGH RESEARCH 











5 NARMCO RESINS & COATINGS CO Dept. S-1 600 Victoria Street, Co 
Los Angeles... Seattle... Fort Worth... Dayton... Tulsa... Philadelphia... Toronto 
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NAVY MISSILE RADAR 
\ lk I idars, SPO 


S$ OF supe! 


tor gut 


mussile 


Bomarce 


missile electronic 


available control the weapon 


JET FIGHTER REFUELING 
First successful in-flight refueling 
me supersonic j¢ ight by 


completed recently 


F-100 Super Sabres refueling in flight. 


F-100D Su 


system 


encountered 
to a larger tanker’s 


| altitude 


LEAK DETECTOR 


electt 





Giant LeTourneau Sno-Freighter built on rugged backbone 
OF SHELBY SEAMLESS TUBING 


The LeTourneau Sno-Freighter is a 
huge six-section cargo carrier specifi 
cally designed to travel over ice, frozen 
or compacted snow, bull-dozed trails, or 
rough brush land. It is presently in 
active use hauling fuel and other stra- 





tegic materials to radar stations along 
the Arctic Coast 
The Sno-Freighter “train” consists 
of a power control car and five cargo 
cars, each with a capacity of 25 tons 
All of the Sno-Freighter’s car frames 
are constructed of Shelby Seamless 
Mechanical Tubing in diameters from 
2 inches to 8 inches. In addition, each 
of the cars is coupled to the one pre- 
ceding it through a universal joint and 
a long steel tube of Shelby Seamless. 
This constitutes the steering mecha- 
nism, causing each vehicle auto- 
matically to track the car ahead 
of it. The operator of the Sno- 
Freighter steers only the two front 
wheels of the power control car. 


There are many good reasons why 
Shelby Seamless Mechanical Tubing 
was chosen for the supporting frame 
work of this magnificent mechanical 
marvel. Primarily, it offers the ultimate 
in strength and rigidity in proportion 
to its size and weight. Secondly, it is 
shock-absorbent, uniform throughout 
dimensionally accurate, and possesses 
excellent machining and superior weld 
ing properties. It is produced under 
rigid standards, and is available in a 
generous range of diameters, wall thick 
nesses, various shapes and steel analy 
ses. And it can be fitted to your specifi 
cations, regardless of what they are 
Our engineers will help you adapt 
Shelby Seamless to your requirements. 


NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


& SHELBY SEAMLESS 
MECHANICAL TUBING 
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ROKIDE* Spray Coatings Add Life 
to Many Different Parts 














In the upper photo courtesy of the Durametallic Corporation, 
the arrow shows where ROKIDE Coating is applied to Dura Seals 
developed by this organization for sealing many chemicals. On 
the ring at left, the ROKIDE coating provides ideal mating with 
the carbon gland insert at right. This assures a tight, long wear- 
ing seal. In the photo below, ROKIDE coatings, indicated by 
arrows, provide equally valuable wear resistance for parts such as 
metal shafts. 


ROKIDE coatings can be applied to parts of a wide variety of 
shapes and sizes. These new coatings are produced by heating 
the end of a solid rod and projecting the molten particles at a 
high velocity against a prepared surface where they adhere and 
solidify. Already in use for many military and commercial ape 
p rlic auions, ROKIDE Coatings are alec » be ig test d on maz iy oO ther 


jobs. 


Norton ROKIDE spray coatings are ROKIDE “Zz” zirconium oxide have Bulletin, write to Norton Company, 
hard, adherent crystalline refractory proved successful for many uses. For 746 New Bond St., Worcester, Mass. 
oxides. They protect a variety of example, in applications involving 
underlying materials, particularly _ electrical insulation, electronics, bear- 
metals, with benefits including: ing surfaces, erosion protection, cor- WNORTONF 

Great resistance to wear, thermal  rosion resistance, chemical barriers, 


shock and corrosion... low friction material upgrading, surface catalyst NEW PRODUCTS 
surface... high melting point... ex- activity, general wear resistance and ; 


cellent mechanical strength... dimen- altering emissivity and characteristics 


o 4 
sional stability . . . relative chemical _ of surfaces. fo make your products better 


inertness . « « perfect mating for Facilities for applying ROKIDE coat NORTON PRODUCTS: 
° ° . » : Abrosives + Grinding Wheel 
carbons. ings are maintained at Norton Com- Grinding Machines * Refroctories 


, yany, Worcester, Mass., and at its BEHR-MANNING DIVISION: 
The Three Types pany, Santa Coated Abrosives » Sharpening Stones » Behr-cat Tapes 
Santa 


SpE “a” alumi cide lant 2555 Lafayette Street, i 
aname tate , . . - — — ee - . “Wie. i *Trade-Mork Reg. U. S. Pat. Off. and Foreign Countries 
ROKIDE “zs” zirconium silicate and Clara, Cal. For the latest ROKIDE 
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ak-tested 1s evacuated 
to the leak detector. A 

t tracer usually heliun 
sprayed « tl surtaces of the 
equipment under a leak 1s present, 
nt locates the leak 


the Ope rator’s con 


MISSILE TOASTER 


‘toaster’ that could brown 7,000 


seconds is helping 
ngineers determine 
se ol a 
earth’s 


flight 


giant missile 


atmos 


“Toaster” has 1,000 infrared lamps. 


] 


Lhe toaster is a funnel l 


shaped testing ap- 
aratus inside of which are arranged banks 
# more than 1,000 quartz infrared lamps 

l creatil temperatures 1n 


Fahrenheit with 


no Warm-up period 


pec d 
juires 
‘lectrical power 


maximum demand 600 homes 


NEW SUPPORT CENTER 


mounted Army coordi- 


\ new veluc 


nating center ha ‘ leveloped whic 


will give comma lers in nuclear-age con 
t 


dispersed 


j 
t} 


rganized 

sections 

the heart of 
headquarters for the 
direct-support aviation 


lectronic-warfare section ; 


1 


or artillery section; and 


tion 

concept requires the use of 
every available communications 
neluding radio, teletype writer, 
television, and facsimile, and 


power generators. 


NEW TURBOCATAPULT 


\ revolutionary new method of launch- 
high-speed aircraft from short air- 
as beet disclosed by the Navy The 
at All Amerti- 


est facilities 


was introduced 
ginecring 

piston-engine 

1 


launched from 


» world’s first turbine-powered catapult 


he system | wen developed primarily 
for use by early 
stages of 
With it, 
turbocatapult 
normal 
new device only one- 
fifth the weig] f a comparable steam 
catapult 
Powered by six j« > turbo- 
catapult develops 60,000 horsepower but 


can he 


dismantled wit! 
ind transported by 
ded 
Bidirectional in 
vines are arrang 


iust gases flowing in 


turbines that drive 


RESEARCH AIRCRAFT 


I e \ir Force } is anne 


Aviation, Inc. Development 


, "1 1 
wid-propellant rocket engi 


t YO.O0O0 


ave 


Exciting new things 
are happening at 
HOFFMAN ELECTRONICS 


TACAN is the most advanced aircraft 
navigation system yet developed .. . 
and Hoffman makes the complete 
airborne portion of the TACAN-VORTAC 
systems. Hoffman has also developed 
the highly efficient HLI-103 Beacon 
Simulator to bench-test airborne 
equipment for TACAN-VORTAC UNITS. 
Other navigation equipment under 
development at Hoffman includes long 
range airborne radar direction finding 
and automatic dead reckoning systems. 


| TACAN-VORTAC distance 


Cockpit control panel | and azimuth indicators 


TACAN-VORTAC 
Beacon Simulator 


Airborne TACAN-VORTAC 
Receiver/Transmitter 


In research, development and 
production in the science of military 
and commercial electronics, exciting 
things continue to happen at Hoffman. 


PHYSICISTS « ELECTRONICS AND 
ELECTRO-MECHANICAL ENGINEERS 
Significant new developments at 
Hoffman in the fields of navigation, 
VLF, HF, VHF, UHF, radar, ECM, 
weapons systems and semiconductors 
have created important positions for 
scientists and engineers of high 
calibre. Please address inquiries to 
Chief Engineer 


an 
lectronics 


HOFFMAN LABORATORIES, INC. 
3761 South Hill Street 
Los Angeles 7, California 
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“Could’a been real 
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rough without Tacan*” 


Finding a pitching carrier deck or b socked-in air field 


can be rugged at times. Yet with TACAN, getting 


home safely through the soup is routine. The compact 


Hoffman airborne TACAN unit assures all-weather 


safety, provides continuous course data every 


second in flight, automatically computes distance and 


direction to a ground or moving shipboard station. 
It's another outstanding example of... 


e 


2 3 
[fofin tf. 


clec ieee 


Where exciting new things 


are happening in NWA GATION 


*TACTICAL AIR NAVIGATION 


HOFFMAN LABORATORIES, INC. 


3761 South Hill Street, 
Los Angeles 7, California 


RESEARCH, 

DEVELOPMENT & PRODUCTION 
WEAPONS SYSTEMS 
COMMUNICATIONS 
NAVIGATION 


ELECTRONIC COUNTER MEASURES | 


RADAR 
SEMICONDUCTOR APPLICATIONS 
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THIS COULD BE THE 
MOST PROFITABLE HALF HOUR 
OF YOUR LIFE! 


Will you invest a three-cent stamp and 
a half hour of your time in your future? 
If so, just fill out the coupon, and we will 
send you the most complete guide to job 
opportunities in the guided missile field 
ever published. 

This booklet —‘‘Your Future in 
Guided Missiles’—can help you blue- 
print your own future. It contains a de- 
tailed background of the functions of the 
various Bendix Missile engineering 
groups, such as systems analysis, guid- 
ance, telemetering, steering intelligence, 
component evaluation, missile testing, 
environmental testing, test equipment 


design, reliability, ram-jet propulsion, 


ccc 


NAME 


hydraulics, and other important en- 
gineering operations. 

Here is exactly the type of information 
that every ambitious engineer should 
have if he is concerned about his future. 
Why not tear out the coupon and send 
for your copy of the booklet now? A 
half hour spent reading it could be the 


most profitable half hour of your life. 


end prime contractor 


for the TALOS MISSILE 





Bendix Products Division—Missiles 
405 K, Bendix Drive, South Bend, Indiana 

Gentlemen: | would like more information concerning opportunities in guided 
missiles. Please send me the booklet “Your Future In Guided Missiles”. 





ADDRESS 





CITY 
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STATE 
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New Developments (Contd.) 





resulted in considerable savings in weight 


and size, 


TROPOSPHERIC SCATTER 


“Tropospheric scatter,” discovered by 
Radio Engineering Laboratories, Inc., is 
a new system of long-distance static-free 
radio communicatton which operates with 


virtually one hundred per cent depend- 





The 60-foot White Alice antenna for send- 
ing radio telephone and teletype messages. 


ability under weather and ground condi- 
tions that render other forms of long 
distance communication inoperable, un- 
reliable, or impossible 

Current projects of the Laboratories 
include multimillion dollar contracts for 
the radio transmission equipment for the 
“White Alice” project in Alaska, largest 
troposcatter system yet conceived; the 
troposcatter network linking mainland de 
fense posts with the “Texas Towers” off 
the northeastern coast; and the 1,500-mile 
system known as “Pole Vault” which 
connects Newfoundland, Baffin Island, and 


Greenland 


4-ROTOR HELICOPTER 

\ contract has been awarded to Con 
Amityville, N. Y., by 
the Department of the Army for research 
on the 4-rotor helicopter concept 
4-rotor 


called a “quadrotor,” four smaller rotors 


vertawings, Inc., 


In the helicopter, commonly 


replace the one or two large rotors 
normally used to lift a helicopter. The 
quadrotor concept, by using small rotors 
and simpler rotor hubs, is designed to per 
mit a more economical vehicle than is re 
quired when the same load is lifted by a 
single-rotor or two-rotor helicopter 

The Army contract will cover engineer 
ing studies and research testing relating 
to application of the configuration to fu 
ture Army craft 

The quadrotor configuration may per 
mit easier loading since it will not requir¢ 
the careful positioning of loads required 
for current helicopters. Greater and more 
rapid response to movement of the pilot's 
controls is another advantage claimed for 


the quadrotor configuration 
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a “THING” with a STING! 





A low, powerful-looking silhouette moves swiftly onto the field, spits a few 
rounds of .50-caliber tracers seeking its target —then lets loose a terrible 
salvo from six big rifles. Before you can get a good look at it, the thing 
whirls and vanishes. 

The name is ONTOS—a Greek word meaning ‘“‘the thing.” Based on a 
new concept in armored warfare, ONTOS was developed by Allis-Chalmers 
for Army Ordnance and is now being produced for the Marine Corps. 

Mounting six 106-mm recoilless rifles, the deadly vehicle also carries 
four .50-caliber spotting rifles and a .30-caliber machine gun. The rifles 
can be step-fired in salvos of two, fired individually or in a single knockout 
salvo of six. A “hit-and-run” weapon, ONTOS depends for its punch on 
quick and accurate firing of its multiple guns, plus its amazing maneuver- 
ability on any terrain. ALLIS-CHALMERS, GENERAL OFFICES, MILWAUKEE 1, 
WISCONSIN. 


ALLIS-CHALMERS 
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IRBORNE 
EATH 
PLASH... 


Smothered in spray is a sure-fire, 
death-dealing device against enemy 
shipping. It smacked the sea with 
a jolt reckoned in thousands of G's! 


It is a tough assignment for the 
DuKane precision electronic devices 
contained within its shell. Shock 
treatment like this is nothing new to 
DuKane engineered and produced 
products. They are serving the military 
in many ways where the ability to 
withstand rough treatment is a prime 
specification. 


DuKane services are available to 
those in need of quality precision 
products engineered and produced 
on time! Write in confidence. 


DuKane's dependable commercial electronic 
products are serving industry, schools, hospitals 
and offices across the nation! Details upon request! 


oe Fe 


. Flexifone & Industrial and School 
Nurses’ Call Sound Systems 


~ 


Micromatic Sound Private Telephone 
Slidefilm Projector Systems 


\ 


For information on OuKane's capabilities, write 


DuKane Corporation, Dept. B-7 
St. Charles, tilinois 
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Name — _ — 
Address 

City seitedienement D000 reecenreeeeen: 
Firm 
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Dr. W. S. Carlson 





tor tl 4 


1714 a comm 


longitude at 


1¢ at ssiol 


EN wl 


discovery 


ye 


Was Cs 


of 


tablished in Great Britan Che commis 


sion undertook to encourage advances in 


the art of navigation by supporting ex 


and by making monetary 


perimentation 
to 
were terminated in 


iwards inventors. Before its activities 


1828, the commissiot 


had disbursed over £100,000, including the 


sum of £20,000 awarded to John Harrison 
for his marine chronometer. Prior to the 
advent of wireless telegraphy, the accu 
racy with which longitude could be ascer 
tained at sea from celestial observations 
depended largely on the accuracy of the 
ship’s chronometer 

Modern radio aids to navigation, such 


enable position find 


accomplished 


is Deck a al d Loran, 
be 


to celestial observation 


to without recourse 


Although not de 


pendent on the marine chronometer, these 
techniques do require precise measure 
ment of time intervals. Refinement of 


frequency standards is therefore a mat 


of military interest 


ter 
Recent developments based on applica 


and molecular resonance 


the 


rrovide radio-frequency 


tions of atomic 
microwave spectrum 


the 


phenomena im 
standards of 


ed 


with no secular 


I 
| ull Stability to 


drift 


ighest precision yet atts 
10 


frequency, is ¢ 


5 parts in i1 


laimed for a cesium reso 


nance controlled oscillator ow available 


commercially 


The atomic regulator incorporated 1 


this apparatus consists essentially of ar 
evacuated tube about 5 feet long with a 
cesium reservoir at one end and a de 


tector at the other. Beam control elements 
in the tube consist of an r-f structure 
which serves as the interaction space and 
two deflection magnets, one at each end 
of the r f cavity Pole pieces of the de 
flection magnets are designed to establish 
a strong gradient of magnetic field in 
tensity across the tube This 1s accom 
plished by making the pole face areas 


unequal, which results in unequal flux 


densities 
It 


the 


events taking place 
of a 


the 


order to picture 
beam tube, certain properties 
may be to 


As with all the alkali metals, 


bar magnet attributed 


cesium atom 
momentum is quantized 


lectronic angular 


at J The corresponding magnetic 
states m + differing only in sign, 
ire equally probable When cesium atoms 


effusing from the source at thermal veloct- 
| the 


deflectior stage, 


rst 


heam is resolved into two components 


posite 


directions i 


nonunitorn 
weak uli 
the r-f reg 
tion 


ag 


moving ti 


tic field. A_ relatively 
is maintained acro 
eserve space quantiza 


\fter passing through the cavity, the di 


a second ce tle 


vergent beam encounters 

tion field. Atoms which have retaine: 
their initial magnetic orientation undergo 
further deviation from the beam axis 
Atoms in which reversal of magneti 
orientatior s been induced are deviated 
back toward the axis. Collimating apet 
tures in the beam tube are arranged i 


such a way that only atoms undergoing 1 


net deviation reach the detector 

The rate at which cesium atoms in 
pinge ( the detector is therefore a meas 
ure of the rate at which reversals of 
atomic magnetic moment are taking place 
under t fluence of the r-f field. Tra 
tions are duced by exciting the cavity at 
an appropriate frequency. For transiti 
between any states I m ind ij m 
the excitatior frequency and energy dif 
ference must satisfy the resonance condi 
tion f= l/h / I Moreover, re 
versal of the magnetic moment must be 
associated with the transition for opera 
tion of the detector. The (4,0) — (3, 0 
transition of Cs which occurs at f 
9192632 me. meets these requirements 


Pur resonance frequency is almost in 


dependent of the reference field maintained 
across the r-f cavity. At 0.1 gauss, field 
strength constancy within 10 per cent 


ace quate tk 


frequency 


ition to | 


stabili 


art in 10 Field independence of the 
transition has important practical impli 
cations. If frequency stability required 
close control f the weak magnetic field 
shielding might well present a intract 
able problen 

Because the beam consists of neutral 
atoms rather than ions, the flow does not 
represent a current. To obtain a signal 
the collimated beam is directed at 
heated tungsten or platinum = ribbor 
Cesium atoms adsorbed on the surface of 
the filament are subsequently released by 


thermionic 


draw1 


trostat 


t 
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seco 


emission 


Output of the 


t 


External 


taker 


quency 


fro 
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of 


thi 


The positive ion is 
ector cathode of an elec 
lary emission multipher 


multiplier 
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oscil 


crystal oscillator 
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lator 


used to cot 


1S 


trol the frequency of the master oscillator 


cesium clock 
Fre 


is automatically 
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A “CLEARING HOUSE” OF KNOWLEDGE 
ABOUT MOBILE HOUSING STRUCTURES 






AIRBORNE HOUSING SPECIALISTS . . . Structures for 


radar and communications equipment. 








SEAGOING DEFENSE STRUCTURES . . . Design and 
production experience with housings of all types. 





MOBILE GROUND CONTAINERS... . Units for missile 
guidance, “‘listening,’”” and generating equipment. 
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Consult Fruehauf’s Experienced Research and 
Engineering Staff With Any Problem Con- 
cerning Mobile Housings 


Since the need for airborne, seagoing, and ground-propelled 
radar control equipment arose when the guided missile be- 
came important as a weapon, Fruehauf has built thousands 
of highly specialized housings for such equipment. These 
Fruehauf-designed or Fruehauf-built shelters have run the 
structural gamut. They include insulated, air conditioned, 
heated, and refrigerated units to function from the Arctic 
to the desert. And they include compact, retractable-wall 
units for rapid delivery by air, land, or sea to the firing line 
wherever it may be. 


Fruehauf’s vast store of design, engineering, and produc- 


tion experience — with all types of metals, structures, in- 
sulations, heating and cooling systems, and transportation 
methods — makes this 42-year-old firm a veritable “clearing 


house” of knowledge for you to draw upon. As the world’s 
largest commercial Trailer builder, Fruehauf is perfectly 
geared to meet problems and schedules in the mobile hous 
ing category. 

Whether your contract concerns housing for missile guid 
ance equipment, radar units, communications equipment, 
generating machinery, or any other mechanisms requiring 
both protection and mobility, consult Fruehauf freely for 
design or production assistance — to be sure. 


FRUEHAUF TRAILER COMPANY 


MISSHE PRODUCTS DIVISION 
; <a 


10983 Harper Avenue, Detroit 32, Michigan 
5137 S. Boyle, Los Angeles 58, California 
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controlled against the cesium standard. 
eeeendl > £2102 
j Signals at 9180 mc. and 12.631830 me. are 
{ derived from the 5-me. oscillator. The 
12.631830-me. signal is frequency modu- 


and Chobert, Automatic Riveting ) sis 100 os sated to ihe 910 


me, signal, The sum signal at 9192.631830 
+ * . 
S me., the cesium resonance frequency, is 
aqves time—cuis mda H ; 
used to excite the r-f structure in the beam 
x 
tube. Microwave power dissipation is less 
than 100 pw. 

If the frequency-modulated r-f excita- 
tion is centered on the cesium resonance 
line, the rate at which transitions are in- 
duced will exhibit cyclic peaks at the 
modulating frequency. In effect, the beam 
tube recovers the frequency modulation 
in the form of amplitude variation in de- 


tector current. The a-c component in the 





detector output will be minimized when 
the r-f frequency deviation is symmetrical 
with respect to the cesium resonance line. 
Drift of. the master oscillator will be re- 
flected in an increased peak-to-peak varia- 
tion in detector current. Phase of the a-c 
component relative to the output of the 
modulation generator indicates the sense 


of the error. 


THe precision to which the master os- 
cillator can be controlled depends funda 





mentally on the width of the cesiun 


North American Aviation Inc. use of Chobert system = sone: ine. Interaction between the 
eam and the microwave held is conhinet 
in blind application proves it! 


An alert suggestion to replace stem and 
explosive type rivets with the Chobert 
Automatic Riveting System on a blind skin- 
to-frame joining operation saves North 


to the r-f cavity. Transit time through 
the field represents the effective duration 
of the r-f excitation. Accordingly, the 
resonance bandwidth can be taken as the 
reciprocal of transit time 


For a typical single cavity r-f structure 





the bandwidtl for 3 db response decre 


American Aviation 21.45 man minutes per hodel ’ ' . 

it Pp f ‘ ith th vet d : ment is on the order of 200 cps In prin 
unit. Poor unitormity with other rivets an Chobert Automatic Riveter. ciple, higher O could be obtained by 
time spent trimming and resetting are i way ay we : 
eet ‘ : - ' i lengthening the r-f Cavity or reducing the 
eliminated by using Chobert Blind Rivets—which cost, less too! A we date ecient tee fee. Bheee chih 
known high-production riveting system in commercial fields, Chobert and moding considerations rule out a 
is recognized for outstanding results in the airframe industry. simple extension of the cavity. At the 
expense of introducing a more complicated 

H ‘ h The Chobert Blind Rivet has a tapered hollow shank r-f structure, somewhat higher Q can be 

eres now : hi ‘ 

} through which a mandrel can be placed. This mandrel obtained by the use of two separately 

the Chobert @ j is loaded into a pneumatic riveting gun. The rivet, rar ‘ : , - 
| A - é excited cavities. Reduction of atomic drift 

A t matic i with the installed mandrel, is placed in the pre-drilled : ; c 

— a“ hole in the material. When the trigger on the velocity without affecting other essential 
Riveting System pneumatic riveting gun is depressed, the mandrel is conditions also poses practical difficulties 
works ! withdrawn through the rivet shank locking the rivet Use of a long vertical beam tube in 

Ej securely in place in the structure. hich drift velocity would be reduced by 

gravitational deceleration has been pro 


Let Chobert work and save for you now—get full details by writing 
for Chobert Automatic Riveting System brochure. 


osed. In principle, at least, this scheme 
ippears feasible. It has been estimated 
it control of a clock frequency to 1 part 


Ay t A T , oO Be Chobert — Potented — Reg. U.S. Por. OF. 1 10 might be attained with a re- 


tarded-beam atomic resonance standard 


9 E Vv Ee L ° Pp M E Ny | ye Cc i s \lthough the term “atomic clock” is fre- 
2. = nei ENTS quently applied to the cesium-controlled 
- 2 SQUTH VICTORY BOUTEVARD, BURBANK, CAL 


—_* 








oscillator, this usage is somewhat mis- 





: ) — leading. The radiative transfer of energy 

— | — wen —— : “7 inh on } : 
| ne -,/ a / which accompanies the resonance transi- 
—— ~ Cw ae { ’ ’ tion is not utilized directly for timing 

L. wae ———— —— nee Coherent integration, t. ¢., cycle counting, 





is performed only on the output of the 


Burbank + Chicage + Denver + fort Worth +-Aentas City + London. Engiang New Yort— San Srancisco_ Seattie + Toronto, Canada + Wichita 


crystal-controlled master oscillator. The 
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An artist's conception of the launching of the missile 


its guided fiight, 


its track on a radarscope in Us final stage. 


uiding a missile? Or a business ? 


For either one, you need COPPER! 


You see a good many pictures these days of guided 
missiles. New types of missile are appearing. 
Not one is launched without COPPER! 

The scientists who design these delicate, elec- 
tronic, lethal weapons ... the plants that assemble 
them the technicians who launch them 
these may perhaps make no mention of the copper 
in them. But every time you see a guided missile 

.on TV, in a newsreel, in magazine and news- 
paper articles ... you can say to yousself: 

“Copper helped make this possible!” 

For copper is essential to electronics and to the 
progress that is being made by electronics in our 
nation’s defense, including guided missiles. 


Copper’s highly efficient electrical conductiv ity 
. copper’s 
s that 


and 


: copper’s resistance to corrosion 
integrity . are some of the characterist 
make copper indispensable in guided missiles, 
invaluable in YOUR product! 

You can trust copper even when it’s out of your 
sight. Working away, deep in some complicated 
automatic mechanism or in the simple thermostat 
on the wall of your home, copper performs with- 
out fail. And in your business, too, copper never 
fails to safeguard product-quality. 

Make it your business to use copper in your 
business. Remember, the Copper Industry has 
plans to make sure you get enough copper for 
your needs... year after year after year! 


COPPER & BRASS 


RESEARCH ASSOCIATION 
420 Lexington Avenue, New York 17 


COPPER OR ITS ALLOYS PROVIDE THESE ADVANTAGES: Best conductor of « 


heat transfer agent of a 


commercial metals e Easy to machine, form, draw 
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master oscillator rate is continuously 


sampled for comparison with the atomic 
refere nee 

\ cesium-controlled frequency standard 
commercially 


for laboratory service | is 


Che equipment is accommodated 
in a 7-foot relay rack (18 by 22 inches) 
Weight is 
Service life of the beam tube is estimated 
at 1,000 hours 


parts in 10!° is claimed subject to reason- 


available 


approximately 500 pounds 


Frequency stability to 5 


able restrictions on operating conditions ; 


e. g., level within 10 degrees magnetic 
fields not to exceed 10 oersteds 
possible air 


Smaller equipments for 


borne applications are being developed 


Significant reduction in size and weight 


probably will entail a roughly propor 
tional reduction in performance. Length of 
the beam tube fixes the principal dimen- 
sion of the apparatus. Shortening the tube 
could degrade collimation and adversely 
affect other characteristics, such as noise 
figure, which are influenced by geometrical 
parameters, However, the extremely high 


stability obtainable in the laboratory is 
not required for all uses to which a locally 
reproducible frequency standard might be 
put. 

Remotely generated standards received 
by radio are subject to frequency perturb- 
anomalies, 


ation because of propagation 


particularly when sky wave transmission 


is involved. Variations in the received 
frequency of several parts in 10° are not 
unusual at long ranges 

It was noted in connection with the 
cesium-controlled oscillator that the radia 
tion exchanged in the transitions between 
energy states was not utilized directly— 
1. ¢., by r-f measurement 

However, operation of some types of 


resonance-controlled oscillators does re- 


quire measurement of r-f power. The 


frequency-sensitive element of the am- 
monia clock, for example, is a length of 
filled 


Microwave radiation at 


waveguide with ammonia vapor 
23,870 me. prop- 
agated through the waveguide is strongly 
\s the fre- 


oscillator is 


absorbed by the ammonia 


quency of the controlled 
varied through resonance, r-f power at the 
detector exhibits a sharp null 

By frequency modulating the micro- 
wave generator about the ammonia reso- 
nance frequency, a corresponding ampli 


tude variation is produced in the detector 


output. The a-c component of detector cur- 
rent provides the necessary error signal 
for operation of an automatic frequency- 


control loop. 
ammonia ab 


afford the 


For several reasons, the 


sorption technique does not 


degree of frequency stabilization which 


has been realized with the cesium ap- 


paratus, If the density of ammonia vapor 
in the absorption cell is low, microwave 
also be 


attenuation in the guide will 


small. Increasing the vapor density n 


creases the attenuation coefficient but ri 


duces the effective Q of the cavity be 


cause of molecular collision broadening 


Limitations due to Doppler shift and 


power saturation effects are largely 


avoided by the beam technique. The am 
monia absorption controlled oscillator cai 
be stabilized to about 1 part in 108 

of the ammonia 


Resonance transition 


molecule has also been utilized in a type 


of beam apparatus. A stream of am 


monia molecules is passed through at 
electric field which effects resolution into 
components on the basis of energy state 


Molecules in the ground state are deviated 


radially away from the beam axis and 


molecules in the excited state are con 
verged by the field. The convergent bean 
is directed into a resonant cavity tuned t 


Micro 


molecules 


the relaxation emission frequency 
wave radiation emitted as the 
State the 
Short-term 


1Q1- has beet 


return to the ground excites 


resonant cavity frequency 


to 1 part in 


demonstrated 


stability 


with this technique 


Nott With the 


fire-control equipment and guid 


Eprror’s advent of 


modert 


ance devices for missiles the science of 


electronics is becoming more and mort 


integrated with the science of ballistics 


and a sound knowledge of electronics ha 
Ord 


become a necessary tool for the 


nanceman 





We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 





500 Fifth Avenue 
New York 


MASON & HANGER — SILAS MASON CO., INC. 
ENGINEERS and CONTRACTORS 





Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 


Lexington 
Kentucky 
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testing and launching stand for Vanguard 
Earth Satellite and Rocket designed and built by 


Static 
Loewy-Hydropre Prime contractor—The Martin 
Company, Baltimore 


Engineer's isometric drawing of ship-motion 
simulator, designed and being built by Loewy 
Hydropress, 
ance of the Navy Fleet Ballistic Missile. 


From static testing and launching stands... 


to giant ship-motion simulators .. . 





























which will evaluate the perform SS 






Loewy-Hydropress creative engineering finds the solution 


Loewy-Hydropress, which designed, built and installed 
the static testing and launching platform for the earth’s 
first man-made satellite, has designed and is now build- 
ing an enormous simulator to duplicate ship motions 
for the Navy Fleet Ballistic Missile Program. Involving 
several significant advances in the concept of automatic 
control of large forces, this simulator will be used for 
the purpose of checking guidance and fire-control sys- 
tems, as well as handling, checkout, and actual firing 
procedures for ship-launched missiles. 


The major function of the simulator will be to determine 
the limiting conditions under which a missile can be 
safely launched from a moving platform without inter- 
ference from that platform. In so doing, this elaborate 
device will duplicate a periodic roll and pitch in any 


Loew y-Hyaropress Division 


BALDWIN: LIMA: HAMILTON 


111 FIFTH AVENUE, NEW YORK 3, N.Y. Rolling mille 





Hydraulic machinery e 


direction while simultaneously producing a heave mo- 
tion. The simulator’s supporting auxiliaries and environ- 
ment—also by Loewy-Hydropress—will help create an 


integrated, functional and versatile research tool for 
the Navy. 
The same talents responsible for the earth satellite 


launching platform and the ship motion simulator are 
available to help you solve your missile ground-support 
problems. Whether test facilities, or launching stands, 
or a combination of both, Loewy-Hydropress will 
supply a complete ground handling system. 


If your missile contracts require creative engineering 
and design, research and development, direct your 


inquiries to us, Dept. H-7. 


aco 
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2 Radiation Shielding.— Design analysis now 


iracteristic in construction materials—t bilit tf the 1 
\ l¢ i oO shir agalnst eut hiit« t in i ravs 
Se \W 1 growtl t ( clear po i tom 
} hatteri ind possibly vet u rt ( t atomic energy 
ry YA this tactor will become en more important, and the property 
we be incorporated either in the construction material itself, or 
™ elding materials must be developed that wil! not take up too 
7] | muc weiglit ind space M researcl is beme applied to 
‘ il I iterials | it the ’ ct till 1 it ntancy 
ra I lucec ( v by < ! ni ( mipa 
nerk vas deve \ M11¢ cre ( Ms 1 
t sist ~ aluminun inun illoy ite mtaming 
; cent boro i ( r et 
ne the plates cla es wit ul 
\ Boral plate ha eu shieldit er eq 
2 ( ete, bi it gal ivs 
\ new lk stainless st s rior f 
( egie, Pa is a m il content IS per ce chromiu 
i 0 vit i a M t ( ’ Phe 
boron occurs in the steel in a ¢ ex boride phase im at ten 
Gimbals and frames of itic chromium-nickel-iron matrix, and it provides a neutrot 
4 ibsorption 15 times greater than stainless steel 
Whittaker gyros are While boron normally hardens steel and tends to mak« 
britt cal p 1 are ible 
constructed entirely of » dheintons fi 10.000 
per square inch, with elongation of 10 to 25 per cent at Bri 
4 finest stainless steel. a A a 
’ S-S tee 


This devotion to quality is 


one of the reasons Whittaker boron is used in thes al ' t boron-10 is 





( clive ibsorbing t i rv. lye 
can design your gyros so vhich is a mixture of bor ic 
f boron-10 O time ( ve thar e thickn 
¥. that thermal expansion und 500 times 1 , tha t is 
q ( ( Roro 10 > 1 y ft 


problems vanish... 
corrosion ceases .. . and i agile gdtagancle: helbaes eget es matieianlisaceiipn 
the extreme rigidity of neutr is useless as a neutron shield, and is separated out 


the assembly resolves obt neutron shielding with boron by using it in plastic 


ther a als as ca m u 
vibration troubles. a ee ae rs as 
es. Several co ini ( c col und 
i T t { Ca ots ‘ ‘ | 1 t 
X Ca rin ( | i i ’ rpor 
4 l i City, N. t vethvlene 
Wa (Ze Gyo it ‘ 220 ¢ es Fahr ¢ rca gy, al the mate il 
\ | heat ] 1 t j 
va i ( v heating t y pour ( qui a 
DIVISION OF t t 


= Pay } ' f | 1 metal u ] ] 1 
TELECOMPUTING Re ut the proportion ot lead Cta ised as a powder 1n plastics 


. CORPORATION 1 o great that the lead-plastic compounds still retain the dis 
} } ; ew. +) ' , ] 
wr r VAN NUYS, CALIFORNIA advantage of the heavy specific gravity of original 1 t 


i eta 
| 1 metal + | — eee ee a ee , 
STANLEY 7-5511 i cta i cast s oO S S ) ¢ ’ 

1 tor gamma-ray s n eat weight pr ibits it 

% a» ext shipboa l € are ind t that som 

x rea mok lar t ( ive good = shieldi 
wers. The answer to the problem mav vet be found in the 

ut combination of some form of lead or other metal, or their 
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For low-cost, long-term 


| weed control... 


use Du Pont TELVAR weed killer 


monuron or diuron 


TSAN MATEO 


@ Note how “Telvar’’ has kept the treated area free of vege- 
tation. Untreated area at left shows type of heavy weed 
growth involved. “Telvar” comes as a wettable powder and 
is easy to apply with regular spraying equipment. 





QU POND Weed and Brush Killers 


REG. U.S. PAT. OFF 


BETTER THINGS FOR BETTER LIVING...: THROUGH CHEMISTRY 
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Just one application of a Du Pont 
“Telvar’’ weed killer controls weeds 
for a season or longer. That’s because 
“‘Telvar” kills weeds through the roots, 
then remains in the soil to provide re- 
sidual action long after the initial spray 
is applied. Low dosages mean a sav- 
ing in handling and storage space. 
“‘Telvar” weed killers are non-corro- 
sive to equipment, non-volatile, low in 
toxicity to humans and animals. For 
low-cost, long-term control of weeds, 
include ““Telvar’’ in your program. 


FOR BRUSH CONTROL... use 
Du Pont ‘““Ammate’”’ X weed and brush 
killer. It’s the chemical brush killer 
with built-in safety; can be used even 
where treated areas adjoin sensitive 
croplands like tomatoes, soybeans, cot- 
ton, grapes and other crops.‘‘Ammate” 
X is non-volatile; there are no vapors 
to drift onto crops. 





FREE ILLUSTRATED BOOKLETS § describe 
how tocontrol weeds and brush with Du Pont 
chemicals. Write to Du Pont, Grasselli 
Chemicals Dept., Rm. D-4032, Wilming- 
ton, Del. In Canada, Du Pont Company of 
Canada (1956) Ltd., 85 Eglinton Ave., E. 
Toronto 12, Ontario, Canada. 
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EXPERIENCE 
IN 
ORDNANCE 
WORK 





Here are some of the 





Ordnance items produced 
by Aetna-Standard 


over the years... 





Gun Mounts Leveling Sockets 


Gun Carriages Axle Bearings 


Howitzer Carriages Nozzle Plugs 


Drill Guns Traversing Mechanisms 


Pilot Models Bogie Hubs 


Breech Rings Rocket Cases and Launchers 


Navy Yokes Landing Mat Machines 


15°° H. C. Projectiles Fork Lift Trucks 


Shell Crimpers Half-Track Carriages 


Firing Mechanisms Skysweepers 


Tank Turret Redesign 


AETNA*STANDARD 


THE AETNA-STANDARD ENGINEERING COMPANY 
General Offices: Pittsburgh, Pa. Plants: Ellwood City, Pa.. Warren, Ohio 


CONTINUOUS GALVANIZING LINES ° CONTINUOUS ELECTROLYTIC TINNING LINES 

SIDE TRIMMING AND SHEAR LINES AND OTHER FINISHING EQUIPMENT + CONTINU- 

OUS BUTT WELD PIPE MILLS + SEAMLESS TUBE MILLS + DRAWBENCHES AND 

OTHER COLD DRAW EQUIPMENT + ROLLS AND CASTINGS + EXTRUDERS, MILLS, 
PRESSES FOR RUBBER AND PLASTIC 
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topes, in alloys of the lighter metals as 


organo-metal compounds. 


Atomic-Electrical Power.— Nuclear power at present 


power requiring steam turbines. It will not be practical for 


craft until the nuclear energy can be turned directly into el 


trical ene rgy The Air Force elieves that it can be done wit! 


semiconductor materials, and the Rome Air Development Center 


has been working on a transistorlike thermopilk 


to produce the 
| “aa 
electrical energy directly 


The Walter Garden City, N. ¥ 


already has a tiny atomic-powered battery that has possibilities 


Kidde Nuclear thoratory 


for missiles, rockets, transistorized radios, and hearing 


battery yields its electrical power direct from 


| derives its nuclear 


photocell with phosphors, and it 


rromethium-147. This material has a half life of 2 
] 


that the battery should last for a period up to 5 years 


One of the small cells, not more than nc diameter 


half as thick, has an output of 20 microwatts, and gt output 


can be had easily by building up a pile it 


1 ] } 


battery is that it will operate at very low su 


\ feature of the 


series 
ero temperatures 


as well as at temperatures up to 200 degrees Fahrenheit 


Lightweight Radar Parts—The entire platform 
] 


tripod of the new Paraballoon radar, 


Irame, 
built by the West 

Electric Corporation for the Air Force, is of magnesium 
truded channels and tubing and magnesium sheet. The Par: 
loon is 20 feet in diameter and 30 feet high, but weighs only 
1,730 pounds compared with 10,000 pounds for 


When 


pound airlift packages for quick movement to tactical centers 


previous com 


parable sets disassembled, it can be packed in 200 


Magnesium Missile Bodies.— Missile bodies of large diameter 


are being extruded of magnesium for the Air Force at the Doz 
Madison, IIl., plant made it 
() 


Germany, is capable of producing extruded sections up to 2 


Chemical Company's The press 
i ' 


inches in width, large I beams, and tubing up to 24 inches in 
outside diameter 

Titanium Centrifuge—The Del aval 
pany, Trenton, N. J., 


titanium alloy which is capable of a speed 28 per cent greater 


Steam Turbine Com- 


speed centrifuge of 


has developed a high-s] 


than for the same working stress with stainless steel. The alloy 


used contains 6 per cent aluminum and 4 vanadium, giving a 


yield strength of 120,000 pounds per square inch and weighing 


only 56 per cent as much as a stainless-steel unit 


Sulphur in Titanium.—Studies at the Patelle Memorial Insti 


tute indicate that small amounts of sulphur, as little as 0.004 per 


cent, refine the grain of titanium, and that an amount up to 0.025 


ver cent increases the strength with some drop in the ductility 
I I \ 


It was found that an addition of sulphur to titanium alloys cor 
taining aluminum, molybdenum, or vanadium increases the yield 


However, in titanium metal, when the sulphur is 


the sulphick 


strength 


above 0.05 per cent ippears in the microstructure 


and causes grain growth 


Zirconium is now available from the 
New York, N. \ 


pl ites up ft about om inch diameter 


Zirconium Plates. 


S. /ndustrial Chemicals pr pany _ in the 


form of hatnium-free smal 


at about half the price normally paid for hafnium-free spong« 
] | 


metal. The plates of solid metal are nonhygroscopic and non 


pyrophoric and are much easier and safer to ship and_ store 


than sponge. The lowered price is the result of the new sodiun 


reduction process. The Bureau of Mines now has under way a 


\tomi 


irconium, mill scrap, and scrap 


project tinanced by the Energy Commission for electro 


refining impure sponge Ircol 


ium alloys to obtain pure reactor-grade hafnium-free zirconium 


High-strength Iron—The Hestinghouse 
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TUBE SIZES 
Vue ¢) Vs Ce BEA 6)» 
-.025 to .165 wall 





PIPE SIZES 
‘SCH. 40 %" to 2° LPS. | ee 
SCHS. 5 & 10 %" to 4° I.P.S. | = 


ALL ANALYSES 


Standard Welded Stainless Pipe and Tubing 
is formed from only the finest strip steel with 
every emphasis on uniformity and quality. 

It is welded by the inert gas shielded arc 
ANNEALED ' process. No flux or filler metal is added. Then 
fully annealed to eliminate stresses and assure 
uniform structure and maximum resistance 








Full annealing is 
one reason why you 
get the maximum ' \ to corrosion. 
corrosion resist- | . . ° , : 
sit in nein Cine Standard pipe and tubing is produced in 
of Standard pipe } | a wide range of sizes and grades. Bring your 
or tubing. , ‘ : 
° stainless tubing problems to STANDARD 

. rest assured you'll get only the Aighest 

STANDARD in welded tubing and pipe. 


STANDARD 


THE STANDARD TUBE COMPANY 
Free 8-page folder on 24400 PLYMOUTH ROAD e DETROIT 39, MICHIGAN 


roducts. 1 ' 
all Standard P od Welded stainless tubing and pipe e Welded carbon steel mechanical e Boiler and heat exchanger 


Write Address below. e Exclusive rigidized patterns e Special shapes e Steel Tubing — Sizes '4" OD to 5 » OD— 
.028 to .260 wall e Stainless Pipe Schedule 40: '," to 2" 1.P.S.; Schedules 5 and 10: \%" to 41 
I.P.S. Stainless Tube 4” to 4 OD 025 to .165 wall 
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FAST FASTENERS Materials Progress (Contd. 
ystal 1 tenes ‘ si] : I me of 500,000 weet per 


crystal metal the 
vether here - 
getner whereas 1 


f RODUC T ION structural imperfecti ( 


ssible strengtl 


New-type Plywood.—Cencra 
ville, Ky., is producing plywood 
that eliminates the need of a 
The plywood is passed betweet 
rate enough heat of frictior 
fill the pores to a depth of 0.05 
tion is so rapid that thers 
For woods low in lignin, or 
to apply a_ thermosetting rt 
rollers, whereby the heat and pr 


the surface of the wood and cur 


Manganese Ore.—The abundant 


Colorado, hitherto considered 


xluction of metallur 


} lev 
ir process developer 


West Orange, N. J 


RS more ot manganest 
nineral } } ] 


nas made it ditt 


nary metallurgical processes 
EATON-RELIANCE KEP S i 000 6 0000 se 
For better products at lower cost, design of MnO and Si 
and industrial engineers are specifying je seperated casi 
fasteners with high efficiency. Among 
these, in the “fast fastener” class, are on 
Eaton Keps, preassembled nuts and ings which 
tooth type washers, that combine the reactor parts are t 
ease of one-piece fasteners with the hold- <sce 
ing power and tension of standard nuts 
and lock washers. Starting is easy—be- 
cause of recessed openings formed into 
the nuts. Freely rotating tooth type 
washers preassembled on the nuts, per- 
mit quicker assembly in both hand and 
hopper-fed operations. The use of these 
units results in time savings, increased 
production, elimination of lost parts, and 
exactly balanced inventories. 


} 


Detailed information 

will be sent free of Ba, 

charge, or a Fasten- : The Nickel Supply.—In 1952 the President's Mate 

ing Engineer will _—, Commission forecast that the supply of nickel need 

call at your re- f American industry would reach 200,000 tons , l 
. a witl nd for the high-ni 

quest. = 


the fast-growing den 
and high-nicke 
wer plants 
e( chemical, and other 
—— RELIANCE DIVISION —— ess than 150.000 tons of 1 
EATON MANUFACTURING COMPANY I 1 States by 1960 
510 CHARLES AVE. ® MASSILLON, OHIO 7 1 ’ 
* 1V in products voluntari 
SALES OFFICES: NEW YORK @ CLEVELAND ©® DETROIT back their use of the high-nick 
‘ CHICAGO @ ST.LOUIS © SAN FRANCISCO @ LOS ANGELES It is claimed that the 
stainless steel by maker 
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ment, utensils, and table flatware, the whiter color 


parison with plain chromium stainless working an 


characteristics of the less lustrous chromium steels have beet 


considered interior but since the war these teel have bx 
vreatly inproved 


Makers of railway cars and truck bodies have found the work 


ing ability and the mechanica properties ot the newer 200 Seri 


of stainless steels to be entirely satisfactory 


processed in the same tools as used for 18-8 


because of the high content of manganese 


hetter than that of the 18-8 type 


hese steels contain only about half the amount 


ployed in the standard 18-8 steel 


They cannot replac 
for high-temperature use (1,500° Fahrenheit), but the 
the many other commercial applications would mean a substar 
tial saving in nickel 

As an example of what can be done in saving nickel where 
appearance and corrosion resistance are important items, the 
Imerican Dispenser ( 
parts of its Likwidurn soap dispenser with parts injectior 


molded from Du Pont’s Zytel nylon resin 


At a recent news conference in Washi! 


situation it was broadly hinted that the gene 


Oil from Shale. 
on the Suez 
unsatisfactory terms of Egyptian operation would lead to « 
nite plans for reducing Western-nation need of the Canal 
result appears to be a spurt in development of oil shales in ‘ 
rado and of the oil sands in Alberta 

Attracting attention to the Alberta area is a new centrifuge 


method, developed by the Can-.dmera O1l mds Devel 


Company, for extracting an emulsion-free oil, leaving a valt 


by-product in the clean mineralized sand. In Colorado, the 
Denver Research Institute, on a contract from the Oil Shal 
Corporation, Beverly Hills, Calif., has developed a modificatior 
of the Swedish process for producing oil and gases from plenti 
ful local shale. In the process, porcelain balls preheated to about 
1.200 degrees Fahrenheit are fed through the retort with the 


crushed shale 


Synthetic vs. Natural Rubber.—As mentioned in a previous 
issue, the Suez Canal is not essential to American import of 


natural rubber, but it is of economic importance to imports into 


Europe, and there is an increasing interest in extending the 
usage of synthetic rubber on the Continent. It is estimated that 
the United States consumption of synthetic in 1957 will 
950,000 long tons, an increase of 8 per cent over 1956 

Consumption of synthetic r ‘ris now 63 per cent of t 
rubber consumption, compared with 61 per cent in 1956. The 
Rubber Manufacturers’ Association published figures to indicate 
that world consumption of natural rubber will continue to risé« 
and level off to about two million tons, or about half of the ex 
pected total rubber consumption 

This estimate does not appear to take into consideration cet 
tain statistical and technical factors. There is as yet no great 
reduction of “natural synthetic,” or isoprene rubber, and pri 
ponents of this rubber are enthusiastic regarding its ability 


replace natural rubber. It is also a statistical fact that Brit 
companies have been reducing their capital in Malaya 
selling out rubber estates 

From a British source comes an interesting comparison 
stated that, whil« 
1.350 workers will go into profitable production in the secor 


a synthetic rubber plant on 300 acres wi 


year and produce 90,000 tons of rubber annually, the same pro 
duction of natural rubber requires 180,000 acres, 45,000 tapper 
10,000 other estate workers, and requires eight years to get int 
profitable production. There is also the factor that productio 
from a synthetic plant can be gaged to balance demand and thus 


avoid deterioration losses in storage. 


July-August 1957 


mpany, has replaced the stainless-steel] 


TUNG-SOL 


GOLD BONDED 


GERMANIUM COMPUFER 


the 
leads 
like 
this, “ 
without 


the 
glass! 


Lusi TUNG-SOL 


RUCTION! 


s 


“RING sek -" CON 


Here's the answer to the problem of how to make com- 


puter diodes so the lead wires can be sharply bent cl 

to the glass bo 1y without cracking the end seal. It’s the 

“ring seal’ design, an exclusive Tung-Sol construction 

feature -mbodying a metal collar fused into 

seal. The collar absorbs the strain of lead 

thereby preventing damage to the 
T ung Sol Diodes with 


wire bends, 
liode enclosure 
ring seal construction will 
be supplied in the standard RETMA or JAN types. The 
Tung-Sol junction-forming technique features an elec- 
tronically controlled bonding cycle The result is a 
consistently accurate bond which assures maximum 


uniformity of electrical characterist 





ND 


TYPICAL DIODE CHARACTERIST 


Peok Inverse Voltage 75 volts 
Forword Current At 1.0 volt 75MA 

Reverse Currents At § volts 50 Microomperes 
Recovery Time Less Than 1.0 Microsecond 











ADDRESS INQUIRIES TO: SEMICONDUCTOR I 
tric Inc., 95 Eighth Avenue, Newark 4, New Jer 


SALES orrices: Atlanta, Ga; Columbus, O} 
Dallas, Texas; Denver, Col Detroit, Mic l 
Park, Ill.; Newark, N. J.- Seattle, Wash 
SPECIAL INFORMATION SERVICE: Your ' 


Special Mailing List to automatically receive 
available 
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FOR, ANY MISSILE, ANYWHERE 
CREATIVE ENGINEERING 
BY CLEVELAND PNEUMATIC 


Our Special Products Division designs and builds launching stands 
test towers, ground-movement vehicles, and storage devices for 


a 


almost any size missile, anywhe 

What do we know about ground-support devices for missiles? 
Since 1924, Cleveland Pneumatic has been developing and 
building cushioning devi Impact ahsorhes 

uulding cushioning devices, in pact absorbers . 

. for large and cumbersome loads 

Our ideas on ground-support vehicle 
are firmly based on 33 years of experienc 
ground- 


May we call on you soon to discuss your missile ¢ 


support require ments ? 


Your missile project 
..and creative engineering 


This new booklet outlines in detail the 
abilities and facilities of the Special 
Products Division. For your copy, write 
on your company letterhead to 
Cleveland Pneumatic Tool Co., Special! 
Products Division, Cleveland 5, Ohio 


SLEVELAND PHEUMATIC ' 


TOOL COMPANY - SPECIAL PRODUCTS oes“ 
Cleveland 5, Ohio 


July-August 1957 








NORTHERN 
ORDNANCE 
INCORPORATED 


SUBSIDIARY 


NORTHERN PUMP 
COMPANY 


~*~ * * 


MINNEAPOLIS 
MINNESOTA 


Me de 


PRIME SUPPLIER TO 
BUREAU OF ORDNANCE 
U.S. NAVY 











SHADOGRAPH Scales Provide 
Precision Weighing ... FAST! 


SHADOGRAPH’s shadow-edge indication is projected 
by a beam of light, eliminating all friction of indication 
mechanism and increasing visible accuracy over 300%. 
Greater speed is achieved through reduction of lever 
movement and by an adjustable damping device. Parallax 


readings are impossible. 


SHADOGRAPH 
scales are available in 
capacities from 50 
grams up to 100 lbs. 
Write for information 


on Arsenal Models. 


lSract Welglnt 


Zoales 


THE EXACT WEIGHT SCALE COMPANY 


Better quality control 
Better cost control 


900 West Fifth Avenue, Columbus 8, Ohie 


In Canada: P.O. Box 179, Station S, Toronto 18, Ont. 





ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Astronautics.—Latest word from our | anguard satellite pro) 
ect indicates that the first launching may be in January 1958 


There has been some trouble with the first-stage rocket engine 


but this is expected to be ironed out in time. Meanwhile, success 
as been reported for the third-stage rocket. The Grand Central 
Rocket Company solid-propellant engine has passed initial tests 
lhe actual satellite sphere has taken a finished form. 

shell 
handling, reduce 


shell 


The internal structure, internal instrument pack, and 


issemblies will all be gold-plated to facilitate 
corrosion, and have a low radiation heat transfer from the 
to the internal package. The outer surface of the ball is coated 
monoxide to give the desired thermal emissivity 


with silicon 


etween the gold and silicon coatings are also layers of chrom 
ium and aluminum 
North 


1as advanced the idea of solar system reconnaissance by means 


Under the name, Project Snooper, American Aviation 


of an unmanned rocket vehicle. The propulsion system uses 


ionized gases accelerated to very high velocities—over half a 


million feet a second. Because of the low thrust obtainable, the 
«ket is boosted from a satellite orbit by means of conventional 
rockets. Snooper 


iround one of the target planets 


hemical would then be placed in an orbit 


Data about the planet would automatically be gathered and 


relayed electronically to the earth. Power for operating the 


instrumentation would come from the same nuclear-powered 


turbogencrator that supplies power for the ion rocket during the 
flight 
a year on its initial nuclear fuel supply 


Like our atomic submarine, Snooper will operate for over 


Aérodynamics.—The Army has revealed its supersonic bal- 
at Aberdeen 
foot-long track is used to study rocket warheads and fuzes under 
The track 
1953, and the first firing took place in October of that 
year 700 test 


comes from a Navy 5-inch HV AR. This aircraft rocket has been 


listic research track Proving Ground. The 2,500 


captive conditions was constructed at Gunpowder 


Neck in 


Some rounds have now been fired. Propulsion 


? 


suitable for speeds above Mach 2. Shorter burning times, such as 


with the 3-inch rocket, have given speeds of near 4,000 feet a 
second 

Two new rocket sleds have been designed by Reaction Motors, 
Edwards Air Force Base, Calif 
peroxide and IP 4 as 


transsonic operation and 


Inc., for use at Using 90 per 
sleds develop 


500,000 


cent hydrogen fuel, the 


150,000 pounds of thrust for 
pounds for supersonic use 


China Lake, Calif., 
rockets for 


\erojet-General has 
sled 


acid with hypergolic fuel 


At the Snort facility 


developed two liquid-propellant operation 


Propellants are red fuming nitric 


Thrust is 35,000 pounds. The sleds were designed to reach speeds 
f up to 2,400 feet a second 

design work of a circular sled track was shown 
for possible use at AFB, Fla 
track of about 8,.000-foot diameter, the sled is to enter a 500-foot- 
In 2,000 feet, a 2-stage 


3,500 feet a second 


Preliminary 
Eglin \fter whirling around a 
long straight section acting as a target 
rocket sled could reach a speed of over 
Tests of rain erosion on missile radomes were made at the Ed 
Ballistic 
that 
water drop size, 


tests 


vards track by Convair tests made with 20-mm. and 


shells 


velocity, shape, material 


37 -mm showed erosion damage is a function of 


and the distance the 
drop travels a Mach 2 sled was designed 
? 


using two 11,000-pound-thrust rockets with 2.2 seconds of burn 


lor larger scal 
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Versatile Hobart AM Design Gets 
the Call— from Near and Far 


Here’s the kitchen work-horse unchallenged for lead- 
ership in the whole world-wide dishwashing field. With 
output of 50 racks, 1250 dishes or 2250 glasses per 
hour, it’s most widely used in small-to-medium range 
kitchens—or as a peak-load glasswasher in larger oper- 
ations. And you get all this output—Hobart standard 
—from less than 214 feet square of machine (plus dish 
table layout, of course). 

Whatever your layout—or requirements—the AM 
design fills the bill. You can buy it in 2-door models 
for straight-through use—in 3-door models for corner 


Trademark of Quality & for sixty years 


The World's Largest Manufacturer of 
Food, Kitchen and Dishwashing Machines 


ans Up to 1250 dishes per-our 














Hobort Dishwasher 
Model AM-6 


use—with and without automatic timing plus various 
interlocks—single operating lever actuating thermal 
overload switch—and a host of other features. 

Whatever the size Hobart unit or application, you 
always get the high-speed wash powered by a Hobart- 
built motor, the high efficiency pump, the exclusive 
revolving wash system. That’s Hobart standard—for 
the finest wash-rinse system you can buy. 

If your capacity is more or less, there’s just the model 
for you in the greatest line in the entire industry. See 
Hobart now . . . The Hobart Manufacturing Co., Troy, Ohio. 


_— ————-  -——.- 


THE HOBART MANUFACTURING COMPANY, 
Dept. ADV. Troy, Ohio 


Please send me your illustrated 
brochures on these products. 




















TINY PACKAGE 
FANTASTIC 


HAYS 


“MESURFLO” 
CONTROL 


NEW PATENTED 
WATER FLOW DEVICE 





*True, accurate way to obtain 
specific flow rate regardless of 
pressure, to 150 psi. 


+ Wide range of flow rates; 
variety of pipe sizes 


«Low cost 





«Request 
Folder 235 





SUPER -PERFORMER! 


HAYS “ELECTRO-MESUR.- 
FLO” - COMBINATION 
SOLENOID VALVE, 
STRAINER, AND FLOW 
CONTROL Low cosT 
REQUEST FOLDER 217. 


INDUSTRIAL SALES DIVISION 


HAYS MFG. CO. 


832 WEST 12th STREET 
ERIE, PA. 


@ICENSEE FOR EUROPE AND AFRICA: BIRFIELD INDUSTRIES. LTD. 
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Rockets and Guided Missiles (Contd. 





ing time. The sled travels through 1,200 feet of artificial rainfall 

luring the tests. 
\im of the X-15 piloted research aircraft is an altitude ot 
200,000 feet and a speed of 4,000 miles an hour. The rocket plane 
he At 


Force, Navy, and the National Advisory Committee for Aéro 


being designed by North American Aviation for t 


nautics. This plane will fly twice as fast and high as the now 
retired xX 2 rocket plane 


1.11 


Missiles.—F light testing of ur ballistic missiles—the 
Thor IRBM and Atlas ICBM will soon be under way according 
to latest Air Force reports. Work on the Jupiter IRBM and the 
Titan ICBM is also said to n progress 

In addition to the intense emphasis being placed on ballistic 
missiles, our intercontinental cruise weapons are nearing opera- 
tional status. The Northrop Snark, with a range of 5,000 miles 
is reported to be ready for delivery to the Strategic Air Coin 
mand. The North American Navaho, of similar range, is now 
being flight tested. 

Tests on the new Regulus J] are near completion and soon 
will operate from subs and ships. The new Navy missile is to 
get its power from a J-79 turbojet engine. Built by Chance 
Vought, speed will be in excess of Mach 1.5 at an altitude of 
to be 800 to 


over 50,000 feet. Range of the Regulus 
1,000 miles. 

Another Navy missile, the shiy is under de 
velopment. Polaris is a rocket-powered ballistic missile with a 
range of 1,000 to 1,500 miles. Aerojet-General is working or 
the large solid-propellant power plant while Lockheed Aircratt 
Corporation is the main contractor 

Zuni is the Navy replacement for the World War IT HVAR 
The 5-inch rocket is used for air-to-air and air-to-ground us 
and is propelled by a solid propellant. Developed by the Naval 
Ordnance Test Station it China Lake, Calit the rocket has 
folding fins and is said to cost $150 each 

In a recent test, the : reached an 
altitude of over 600 miles and a r: » of over 700 miles. Nor- 
mally, the first stage is used for vertical take-off, then the 
missile tips over on its return to the earth and the other rockets 
are used to drive it down faster. The \-/7 is used to study the 
atmospheric reéntry of ballistic missiles 

Three sounding rockets have been sl} by the Navy. The 
] 


sp (high-altitude sounding projectile is based on the Army 
ki rocket and is to be fired from a 5-inch naval gun. //asp 
ill reach altitudes of over twenty miles to get upper-atmosphere 

Two other sounding rockets are ilso under development 
being designed by 


Both are 

Research Corporation as_ solid-propellant rockets 

on, weighing 250 pounds, is 11 feet long, has a diameter of 
6 inches, and will lift a 40-pound payload to an altitude of 70 


miles lyis. overt 16 feet long, w ach 200 miles 


altitude wit! 


a payload of 100 pounds 


Propulsion.—Two contracts f tt of ion rocket motors 
have been announced. One grou Rocketdyne, a divisiot 
of North American Aviation, Inc. The other is Rias, Im 
subsidiary of Martin Company. An ion system would obtair 
thrust by using high-velocity charged particles. Such a systen 
would not produce anywhere ar the amount of thrust devel 
oped by a chemical rocket. In space, however, an ion engine 
developing a few ounces or pounds of thrust might accelerate 
vehicle weighing several tons to great speeds. Because of its 
low fuel consumption, an ion engine in theory would operate for 
several days or weeks. Conventional rockets consume all their 
fuel in a matter of minutes 

Another new system is being developed by Marquardt Air 
craft Company. Called a turborocket, the rocket’s exhaust drives 
a turbocompressor. The compressor rams air into the ducts 


around the rocket and out the nozzle to produce thrust 
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You get what you want with 


DA. 


TOP EXECUTIVES 


get the speed they need for “on time” delivery 
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Danly Presses meet the speed 
and volume requirements of ex- 
panding companies. They run at 
top stroking speeds around the 
clock... minimize breakdown 









delays...need only minimum 
maintenance. Even dowble 
action types maintain’a single 
action pace, thanks to Danly’s 
controlled stroke siowdown. 
Special drives allow stroking 
speed to be increased without 
exceeding safe drawing speed. 
No need to “gear down” your 
line when single and double 
action presses work together. 
Danly’s faster pace saves im- 
portant time in any shop. 





















JUST PRINTED. New book dis- 
cusses the affect of modern presses on 
profits and growth of métal-working 
companies. Requ est your copy 
of “Industry's ;Wealth-Build- 
ers” from DANLY MACHINE 
SPECIALTIES, iNC., 2100 So. 
Laramie Ave., Chicago 50, //f, 
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created Explosives Research Section 
Research Foundation has immediate 


openings and opportunities for Research Engi 
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cerned with properties and behavior of explosives, 
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ions offer excellent employee benefits, 
graduate study and good salaries. 
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Blast Suppressor.—lU’. S. Patent No. 2,780,962. Issued f« 
ary 12, 1957, to Murray Ressler and Howard S. Halpern, As 


ru 


t) etar) the Navy: This invention provides at 


roved blast suppressor eliminating Hlast destruction, re 














Fig. 1. Cross-sectional view of blast suppressor. 


ducing flash and shock front pressure at the muzzle end of a gin 

\s shown in Figure 1, the patent provides a blast suppresso1 
with a tubular housing 10 which encloses a group of spaced 
baffle rings 12 forming gas compartments within which the hot 
gases surrounding the projectile 20 may expand rapidly to set 
up multiple wave reflections and turbulence, thereby dissipating 
the accompanying shock front pressure, the gas velocity, and th« 


rapidly expanding gases surrounding the projectile 


Ignition of Rocket Fuels.—/’. S. Patent No. 2,775 863. Issued 
January 1, 1957, to Georges Traverse. Assigned to Sociét 
d'Etude de la Propulsion par Reaction: The method of initiating 
ignition of rocket fuels provided here consists of bringing int 
contact with the propellant or propellants in the combustio 
chamber of the rocket a complex organometallic compound sucl 
as diethyl aluminum bromide or methyl zinc iodide. There is 
very little delay in the ignition—therefore the risk of explosiot 


when ignition occurs is practically eliminated. 


Missile Locator.—l’. S. Patent No. 2,775,951. Issued January 
1, 1957, to Allen K. Billmever. Asstaned to the Secretary of thi 
Vavy: This invention provides a device for indicating the loca 
tion of submerged articles such as test missiles. The apparatus 
effects the time-delayed release of compressed air. The bubbles 


which thus form indicate the location of the article 


Cannon Bore Scavenger. Patent No. 2,779,241. Issued 
muary 29, 1957, to Wellington R. Howard and Waldo Margulis 


elssigned to the Secretary of the Army: This invention describes 
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anitrol couplings for bleed air ducts 
Savuk positive metal-to-metal seal, 
are easily installed in tight spots, stay 
pressure-tight after repeated disconnects 
—and in addition give lowest weight per 
coupling yet achieved. 


Janitrol pneumatic valves and regulators 
bring new versatility, light weight and 
dependability to air distribution systems 
for tank pressurization, canopy seal, and 
other vital air-powered devices. 
Janitrol Platular® heat exchangers com- 
bine the efficiency of tubes, the strength 
of plates, and the simplicity of modular 
construction. They offer new compact- 
ness, high performance, and freedom of 
design in restricted spaces. 

If your company is making major invest- 
ments in jets and missiles for the future, 
Janitrol's resources can serve you well. 
They have carried a broad range of air- 
craft hardware out of the design stage 
into proven realities. Your Janitrol rep- 
resentative invites your inquiry 
Janitrol Aircraft-Automotive Division, 
Surface Combustion *Corporation, 
Columbus 16, Ohio. 
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Texas Instruments transistorized timing devices 


offer new highs in 


timing | reliability | application 


@ No moving operational parts 

@ Accuracies up to one part in 50 million 
@ Intervals from microseconds to months 
@ Instant response without warmup 


@ With '/, the space; '/, the weight; a small fraction of the power 
needed for timers based on other methods 


@ Qualified under all applicable MIL specifications 


Already in production, TI transistorized timers are blazing 
new trails in applications and in performance . . . with extraor- 
dinary accuracies and with interval variations to infinity... 
improvements never before practical because of size, weight, 
power drain, and maintenance limitations. 


Designed for repetitive or continuous sequential timing or 
programming, these lightweight, dependable timers are now in 
production at Texas Instruments for use in camera timing, flare 
dropping, bomb release, mine laying, and sonobuoy placement. 
These are just a few of many potential uses. And, since modifi- 
cation engineering only is required, these remarkable TI timers 
can be built to your specifications within reasonable lead-time. 
Contact Apparatus division... 


“m | EXAS INSTRUMENTS 
INCORPORATED 


6000 LEMMON AVENUE DALLAS 9, TEXAS 
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a device for evacuating the products of 
combustion of the propellent powder of a 
shell by way of the muzzle end of a cannon 
to prevent them from entering the firing 
compartment of the motor carriage upon 
which the cannon is mounted; .¢., to pre- 
vent flashback or flareback 

The gaseous products of combustion 
are temporarily trapped under pressure in 
an expandable elastic “sleeve” which sur- 
rounds the gun barrel—the latter contain- 
ing a number of perforations or gas ports 
leaking into the elastic sleeve. The trapped 
gases are then released at the moment 
the breech end is opened for evacuation 
into the barrel and out the muzzle end 
by an aspirating effect 


Underwater Firing Device.—/. S. Pat- 
ent No. 2,779,276. Issued January 29, 1957, 
to Frank A. Clary, Jr.: This invention 
provides a pressure-actuated detonating 
device incorporating an electrolytic cell 
time delay device in which the anode plate 
of the cell is protected by a locking device 
from being broken by excessive shocks 
such as would occur during countermin- 
ing. 


Torpedo Exploder.—lU’. S. Patent No. 
2779 277. 1 cd January 29, 1957, to 
Robert I:. Smith: This patent describes a 
torpedo exploder which avoids failure of 
the torpedo to explode as it strikes the 
target or premature firing of the torpedo 
due to pitch and roll or broaching during 
its travel. The firing of the torpedo 1s 
accomplished by a sudden movement of a 
movable coil from an initial position of 
rest within a strong magnetic field, thus 
generating an electrical signal of sufficient 
strength to fire a low-energy detonator as 
the torpedo strikes the target, regardless 
of the angle of impact of the torpedo with 


the target 


Jet Thrust Reversers.—T wo recent pat- 
ents describe methods of reversing the 
thrust of a jet engine stream in order to 
provide a braking effect for a jet airplane 
during landing. They are 

UU’. S. Patent No. 2,780,057. Issued Feb- 
ruary 5, 1957, to Hlarry Stavert. Assiqned 
to Boeing Airplane Company 

U’. S. Patent No. 2,780,058. Issued Feb- 
ruary 5, 1957, to Richard Derby Beale, 
Derek Howard Jubb, and Basil Charles 
James St ison {ssigned to LKolls- 


Ltd 


Free Floating Mine.—l’. S. Patent No. 
2,780,994. Issued Iebruary 12, 1957, to 
Ralph D. Bennett: This invention pro- 
vides a free-floating mine including an 
inertia-responsive device having an cle- 
ment which is movable under the shock of 
a vessel striking the mine to cause the 
energization of an electrical circuit for fir- 


ing the mine. 
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“Practice bombs and Pylon tanks by PARISH 
that meet airpower’s strict demands *| o*| ow” 


The practice bombs on these F-84’s are PARISH products. Pylon tanks 
by PARISH are also delivered to the Air Force in production quantities © a BD 
and on schedule. It’s possible because PARISH has the productive 
power needed---the kind of skill and experience large-volume precision nes Oe _ 


ordnance work demands. | 
In addition, a full staff of PARISH engineers is available for ordnance xe 


projects. In many cases, they’ve cut production time and costs sub- 

stantially, providing an improved product as well. Experienced shop @ DANA PRODUCTS : Transmissions + Universal 

men and a full complement of the newest manufacturing machinery nab ee eee ae 
Take-off Joints « Rail Car Drives + Railway Gener 


give PARISH the power and flexibility to meet delivery dates always— 
z 2 ator Drives « Stampings « Spicer and Auburn Clutches 
on time—regardless of model changes, increased or speeded-up schedules. © Parish Frames © Spicer Prames © Forgings 


g PARISH 











New VAN TRAILER by Craig 


houses all this equipment 


. . . With room to spare! 


There’s plenty of room inside the new insulated Craig Van Trailer LM-105! With 
its big 7,000 pound payload and roomy 575 cubic foot interior, this rugged van 
trailer can house 12 standard 6-foot racks, fully loaded with electronic equipment — 
and still allow ample space for operation and maintenance. 

Whatever the load —a complete electronic system, test equipment, mobile 
maintenance shop, or you-name it—your equipment arrives quickly and safely in 


the LM-105. This versatile van 
world-wide, all-weather use. 


Quick facts about the LM-105: 


WEIGHT: Approximately 4,000 pounds 
including dolly. 
PAYLOAD: 7,000 pounds. 


DIMENSIONS: (Inside) 140 inches long, 
90 inches wide, 79 inches high. 
INSULATION: overall shelter has U- 


Factor of 0.30. 
FEATURES INCLUDE: 
honeycomb panel construction; lighting 
system; power distribution box; cable 
entry ports; stairs; jacks for levelling; and 
a quickly detachable dolly with coil spring 
and torsion bar suspension, air-over- 
hydraulic brakes, and single beam towing 
tongue. 

ACCESSORY EQUIPMENT AVAILABLE: in- 
cludes air conditioner, heater, workbench, 
racks, cabinets, spare parts containers, etc. 


aluminum-faced 


For further information, write Craig today! 


trailer meets 


Government specifications for 


AIR TRANSPORTABLE: By C-119 or larger 
cargo aircraft. 

ELECTRONIC INSTALLATION: Craig pro- 
vides complete layout and installation of 
equipment including wiring and component 
check-out. 





Van Trailer LM-105, front view, 
with jacks in position, 


SYSTEMS, INC, 207. 0-7, Danvers, Mass. Tel.: SPring 4.1870. 


WESTERN DIVISION: 6274 IWest Manchester Avenue, Los Angeles, 45, California ORegon 8-0025. 


OTHER CRAIG PRODUCTS . ~~ = /ransportable and mobile electronic systems, shelters, 
trailers, vans, mobile control towers, missile carriers, re-usable containers, antenna towers and masts. 
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Patent No 
19357, to 


Assigned to the Secre- 


Protective Garment.—(’. S 
2779331. Issued 
Philip C. Trexler 
lary of the Navy 


January 29, 


rhis invention provides 


a protective garment which shields the 


wearer from any liquid, gaseous, or solid 




















Fig. 2. Protective garment and waistband. 


agents, including particles of microscopic 
size (as in the case of germ warfare) 
The garment and the seal between the 


sections of the shown 


in Figure 2 


two garment are 


The suit is made of a ther- 
as vinyl film, except for 


the waistband 22, 


moplastic such 
which consists of a 
metal band 30 covered on both sides with 
The 
rigid waistband acts as a support for the 
conduit 24, 


hose 40, an air outlet hose 42, and elec- 


asbestos heat insulations 32 and 34 


which contains an air inlet 
trical wiring 30 to operate a microphone 
and head set. When the wearer has put 
the suit on, the upper section 10 and lower 
section 12 are fused together by means of 


a resistant band heater. 


Bomb Tripper System.—l’. S. Patent 
No. 2,762,263. Issued September 11, 1956, 
to Otto I. Schmitt the Sec- 
retary of the Navy: This patent describes 


Assigned to 


an automatic system for releasing bombs 
from an airplane when it is directly above 
a submarine. The tripper system is acti- 
vated in response to a magnetic anomaly 
caused by the presence of the submarine. 


Liquid Level Indicator —U. S. Patent 
Vo. 2764890. Issued October 2, 1956, to 
Harry A. Toulmin, Jr. Assigned to the 
Commonwealth Engineering Company of 
Ohio 


system 1 


This patent provides a liquid-level 
which photoelectric cells placed 
in an illuminated tank act to illuminate an 
area of an indicating gauge in proportion 
to the liquid remaining in the tank. The 
device is particularly suited for use in air- 
craft, since it also can be used for off-level 


flight indication 


ORDNANCE 





SOLID PROPELLANTS 


ENERGIZE BERMITE 


POWER PACKAGES 





Solid propellant-type power packages are 
developed and produced by experienced 
I ynnel, with broad scientific capat 
at Bermite's progressive fac 
Technically sound and reliable, Bermite power 


may be developed to meet custon 
requirements for different types of propu 
ystems. These include pilot ejection JAT 


+ + 


u jas generators, component t 


separa 
tems and cartridge actuated device 
jevices actuated by Bermite-built ignit 


systems have positive reproducible ballistic action 


Bermite Built 
Ordnance... 
is better built 

through 

RESEARCH 

DEVELOPMENT 
AND PRODUCTION 


Opport inities are open now for qualified engineer 


ind technicians. Telephone MAdison 9-1403 


— Gale 


MINT CANYON ROAD AL Ss. CA 


or write, Neal Giannini at Bermite today 


Bermite Powder Compa: / 
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GUN BRUSHES 


also come from 


FULLER BRUSH 


The long life of these rugged Gun 
Brushes can be traced to their Fullergript 
construction. Brush material is.packed, 
into a metal chonnel, solidly. This an- 
chored-in-metal design produces a brush- 
ing face of maximum density. That is why 
these brushes do their job thoroughly and 
wear for a long period of time. 


INDUSTRIAL DIV. 


tHE FULLER BRUSH co., siaetronv ts, conn. 





You'll 
Like. ee we 
THE AMERICAN 


ums Colleclar 


e An exciting new magazine for 
the scrious collector 





e Beautifully illustrated 

e Published quarterly 

+ Subscription: $3.00 per year 

e Available only by subscription 


to annual volume 


SUBSCRIBE NOW! 


Mail check or money order to 


COLLECTORS” PRESS 


307 Colonial Ct. Towson 4, Md. 
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REVIEWS 





Reviews in this issue by: 





Cor. Grorce §S. Brapy, consulting engineer, author, editor, 


IHashington, D. ( 
Co. Leo A. Coop, editor of OxpNnance, Washington, D.C. 


Cor. JouHN J. Driscoii, author, air armament engineer, Weapons 
Systems Evaluation Group, Office, Secretary of Defense 


Washington, D.C 


Dr. J. B. Epson, consultant on electronics, Research and 1h 
clopment Division, Office, Chief of Army Ordnance, Wash 

n DD. ¢ 
E. B, ENcuisn, manager, Governmental Division, Caterpillar 


lractor Company, Peorta, Ill. 


F. W. Foster GLeason, military historian, ordnance analyst, 


editor, Washington, D. ( 


Lirut. Cor. S. M. SMOLENSKY, engineer, Cambridge, Mass. 


Operation Deepfreeze. By Rear Adm. George J. Duiek. New 


York: Harcourt, Brace & Company. 243 pp. $5. 
°@)PERATION DEEPFREEZE” is Admiral Dufek’s fine 
book about the Navy's Antarctic Task Force preparations for 
the International Geophysical Year, 1957-1958. It is a story 
fundamentally, of two things : human ingenuity and courage—and 
modern equipment performing under the most unusual and 
exacting conditions 

The story is set against a backdrop of earlier polar expedi- 
tions and moves chronologically through the period of “making 
f 1955-1956) and Deep- 


ready” into Deeptreeze [| (winter « 


freeze II (one year later )—each operation having as its mission 


the establishment of such “beach heads” as air strips, semiperma 


nent communities, outlying instrument stations, ete. There are 
t Vir 


moments of suspense and drama: lost airplanes, tractors fall 


through the ice and snow, the killing cold, the landing at the 
South Pole. 
\s for equipment, the wide-tracked, “low-ground-pressure 


tractors—having as little pressure per square inch on the snow 


as a man on skis—are an example of what the military and 
industry, working closely together, can accomplis! 

The book closes with what might be called the creed of all 
who explore the unknown: “Perhaps God has hidden so that men 
might discover.”—E. B. ENciisu 


Nuclear Reactors for Research. Edited by Clifford K. Beck. 
New York: D. Van Nostrand Company. 267 pp. $8.50. 


THE Geneva Conference tn 1955 was a showcase for the ac 
complishments of men and nations. There the masters of re 
search reactor technology presented papers which are here edited 
and compiled into a single volume by C. K. Beck, who created the 
world’s first non-Government-owned and -operated research re 
actor at North Carolina State Colleg« 

Part I, “Research Reactors and Their Uses,” is especially ar 
ranged to aid the staff of a research institution in deciding 
whether the institution should acquire a reactor and, if so, what 
broad design choices are involved: Part I] describes the design 
features of all reported research reactors throughout the world, 
outlines the programs accomplished with them, and in many 
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engineerin 
by 
BREEZE... 


means utmost precision in slip ring assemblies 


Engineered and built by an organization long known for 
its “perfectionist” standards, Breeze slip ring assemblies 
can be relied on for the utmost in electrical and mechanical 
qualities. 

Each assembly is custom designed and built by special- 
ists, thus permitting individual design and structural fea- 
tures best suited to the application. 

We can supply units from 2-ring miniatures to 500 ring 
giants . . . currents as high as 350 amperes continuous at 
220 volts and 700 amperes overload at 220 volts. Special 
designs for very high voltages . . . radio frequency assem- 
blies . . . high speed rotation for strain gauge and thermo- 
couple applications. 

If you have an electro-mechanical problem that slip rings 
can solve, consult our engineers. 


CORPORATIONS, INC. 


700 Liberty Avenve, Union, N. 4. 





(BREEZE 


MAR K 
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WATER SAVING 


WITH TROUBLE-FREE 
COOLING EQUIPMENT 


NIAGARA 
Aero 
HEAT 

EXCHANGER 


Convenient 
Units Up To 
30,000,000 
BTU Capacity 


NIAGARA SECTIONAL Aero HEAT EXCHANGER 





Coois your jacket water for engines or process equipment or 
electric apparatus. Your closed system keeps free from dirt 
or maintenance troubles. You can cool air, gases, chemicals, 
quench baths, plating baths, welding machines, extrusion and 
} oe ing machines. You get real precise temperatures, save re- 
jections, lower production costs. Use NIAGARA AERO 
HEAT EXCHANGER cooling with atmospheric air... saves 
water, pumping, piping and power; quickly saves its costs. 
Write for Bulletin No. 132. 


NIAGARA BLOWER COMPANY 


Dept. O, 405 Lexington Ave. New York 17, N. Y. 





INDEX TO ORDNANCE 


VOLUME XLI 


@ The Index to Volume XLI of OrpNance, with 
title page for binding, is now available. It will 
be sent free of charge upon request to the Edi- 


torial Offices at the address below. 


@ It covers subjects in the following 1956 and 
1957 issues: July-August (No. 217); September- 
October (No. 218); November-December (No. 
219); January-February (No. 220); March-April 
No. 221); and May-June (No. 222). It is ar- 


ranged alphabetically by subject and author. 


AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building . Washington 6, D. C. 
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Cases presents operating experience of mcidents of mterest te 
igners and operator 
It appears likely that this volume, with the rest of the “Geneva 
Series on the Peaceful Uses of Atomic Energy,” will become a 
standard reference work in the field |. B. Epson 


The Life of Hilaire Belloc. By Robert Speaight. New York 


Farrar, Straus & Cudahy. 552 pp. $6.50. 


Hii: AIRE BELLOC, whose amazing pen over more than 
alf a century produced some of the best military historical 
inalyses, Was a genius of the first rank. As a military historias 
is talents reflected a breadth of viewpoint and accuracy of 
letail which have not been surpassed by many others in the 
ong record of military historical writings 

The pages of this journal were fortunate enough to publis! 
ome of his essays Over the years Inde ed, the Ordnance Asso 
ciation was privileged to have him as a speaker at one of its 
nnual meetings shortly before the beginning of the Secon 
World War 

This biography for more than 500 pages is the definitive ree 


rd of a great man, his background, his philosophy, his politics, 


nd his religion. And it is much more, for it is a composit 
ortrait of a soldier, poet, and uncompromising fighter. The 
ecord of his life and work will stand for many a day to guide 


tudents of military as well as political progress 

lhis biography by Mr Speaight takes its place at the head ot 
the list—and so it should for it is the authorized record by Mr 
Belloc’s literary executors. All students of military history 
would do well to have it on their library shelves for inspiratior "* 


as well as for accuracy.—Lro A. Copp 


History of Germany—From the Reformation to the Present . 
Day. By Minna R. Falk. New York: Philosophical Li 
brary, Inc. 435 pp. $6. 


PROFESSOR Falk is well equipped for her formidable task 
Several years’ service in military government in Germany and 
\ustria, twenty-five years of teaching German history, and an 
understanding of space limitations prevent any approach to in 
efficacy, yet the volume necessarily has shortcomings. Four cen 
turies of history of a land as important yet as divided and 
fought-over as this is impossible to compress into less than 500 
pages 

Yet a very great deal has been done As a refresher of the 
boiled-down facts, or the imparter of an adequate outline this 
is a surprising success 

\ short condensation of pre-Reformation history is followed 
by longer accounts of the Thirty Years’ War, of the emergencé 
of Prussia under Frederick, the Napoleonic struggles, and the 
unification of less than a century ago, Both World Wars and th 
period between are accorded some detail 

But it is in the study of the postwar years that the author 
concentrates her thought (though it appears without allotting 
enough space). Still, the book has great interest to all and 
will be a real value to any one who deals with the problems of 


modern Germany.—F. W. Foster GLEAsSON 


American Natural Resources. Edited by Charles H. Calli 
son. New York: The Ronald Press Company. 211 pp. 
$3.75. 

Tuis book is not a study of resources from any industrial 

angle. It is an elementary general review, made for the Natural 

Resources Council of America, of our land, water, forestry. and 

wildlife, with discussion of the conservation measures being 

taken to preserve these basic resources in perpetuity 


On the assumption that the majority of citizens lack the back- 
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A.0.A. PRINTS 


A.0.A. PRINTS — SERIES | 


Here are the names and addresses of friends I think 
should belong to the Ordnance Association. Please send 
to each person listed, who is not already a member, a 
membership invitation telling him about the aims, pur- 
poses, and services of the A.O.A, 


Please Print 


NAME 


A.0.A. PRINTS — SERIES II. a 


City, Zone, State 


NAME 


Address 





City, Zone, State 
NAME . 


Address - 


HOW TO WIN YOUR PRINTS City, Zone, Stote 


NAME 

Address 

City, Zone 

NAME _ 
ee 
ee 


Please print yorr name here so that we may menuon your name 
and also give you credit for the memberships. 


Your Mame 


Return to: 


AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building, Washington 6, D. C. 














‘Are You 





an Engineer's Engineer <~ 


Then you will enjoy meeting the men at 
Pioneer. Here are gathered together 
the most versatile and competent staffs 
of product development and design 
engineers you can imagine. 


They are real engineers’ engineers. 
There is nothing in the world to them 
like getting their teeth into a product 
design and development, or improve- 


ment project. 


As every engineer's engineer has to be, 
they are thoroughly practical. If you 
wish, they can help you right from the 
sketch or idea stage through all phases, 
including a complete set of manufactur- 
ing drawings. What's more, these draw- 


ings will guarantee the most economical 
production costs. They can help you 


with development, with styling for to- 
day or tomorrow, with engineering 
analysis, production methods and tools, 
on prototype building and testing, per- 
formance analysis and specifications. 


Industry has called on them on over 
264,000 jobs in the past 25 years. 
Working with engineering staffs like 
yours, they are trained to assemble 
ideas from their experiences in dozens 
of fields and apply them to the develop- 
ment of a better, more economical, 
more saleable, MORE PROFITABLE 
product in a still different field ... yours! 


You can write your own specs ‘as to 
what you want them to do for you, and 
how. They'll be part of your team. 
They area real engineer's engineers... 


P.S.—Pioneer’s Chief Engineer has some material 
he'll be glad to send you, giving more details on 
our services. Ask him for Bulletin PE-60 


ENGINEERING 


& MANUFACTURING CO., INC. 


Telephone -TWinbrook 3-4500 


19669 John R Street, Detroit 3, Michigan 





INDUSTRIAL ENGINEERS, CONSULTANTS & DESIGNERS 
BRANCH OFFICES IN DAYTON, OHIO, WASHINGTON, D. C. and TORONTO, ONT., CAN. 
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ground for an informed approach to the 
problems of basic resource conservation 
the author has assembled chapters written 
by authorities on soils, water, grasslands, 
forests, wildlife, fish, parks, and wilder 
ness. The book does not aim to be tech 
nical and is written in easily understood 
form. 

It is too sketchy for the technical stu 
dent, but its information is basic, and it 
could serve as an introductory to a 
broader viewpoint on natural resources 
than is ordinarily attained by those deal 
ing separately with industrial materials 


GeEorGE S. Br ADY, 


Soldiers and Scholars—Military Educa- 
tion and National Policy. By John W. 
Masland and Laurence I. Radway. 
Princeton: Princeton University Press. 
530 pp. $7.50. 

SINCE World War I, particularly wit! 

the advent of the thermonuclear age, the 

traditional distinction between military 
and political affairs in American life has 
become less significant. Military officers 
find themselves increasingly participating 
with civilian officials in formulating na 
tional policies 

“Soldiers and Scholars” deals with the 
impact of this situation upon our current 
professional military education and_ its 
future. This survey is based on a first 
hand investigation of the programs at our 

R.O.T.C., 

Armed Forces Staff 


National War College, Industrial 


military academies, command 


and _stafl schools, 
( ollege, 
College, and other institutions 

Objective and interesting conclusions 
are presented on how well our system of 
military education does prepare officers 
for policy rdles and foster creative mili 
tary service under civilian leadership in a 
democratic society. Constructive criti 
cisms and recommendations are also pre 
sented for improving our system of ad 
vanced military education —StTaNLey M 
SMOLENSKY 


As France Goes. By David Schoenbrun. 
New York: Harper & Brothers. 341 
pp. $s. 

AF! ER five years’ service in France it 

became clear to this reviewer that a close 

continuous acquaintanceship with numer- 
ous French people in all walks of life is 
vital if one wishes to acquire a sound 
understanding of the inner workings of the 
average Frenchman—and, consequently, to 
understand France 

How, then, is the average American to 
be expected to get a true appreciation of 

France, especially when he is not really 

acquainted with a single French citizen 


and has an inadequate knowledge of 
French history 

Is France a reliable ally? Why can't 
the French keep a government in office? 


The answer 
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Why don’t they pay taxes 





THE BIRD 
THAT’S ATTRACTED TO STRANGERS 


Pets ~ 
Ss 


Audubon never observed it—this new species that won’t tolerate 
intruders in the sky, tracks them down, destroys them. 


ry 


litte ence? 


Raytheon has pioneered in the development of electronic missile 
guidance systems for more than a decade. A technical milestone 
was reached when the Navy’s experimental Lark, equipped 
with a Raytheon guidance system, achieved history’s 

first destruction of an aircraft by a guided missile. 


° ey 
4 » 
— 


Today Raytheon, alone among electronics companies, is prime 
contractor for two missiles of advanced design: the air-to-air 
Sparrow III for the Navy, the ground-to-air Hawk for the Army. 
Here, once again, Raytheon’s “‘Excellence in Electronics” 

is contributing to the security of the nation. 





RAYTHEON MANUFACTURING COMPANY 
Waltham 54, Massachusetts 





Oil free 


high pressure gas 


FOR MISSILE /PRESSURIZATION SYSTEMS 


Assem. No. 9200 
TacticaL Dieser ENGINE 
Daiven 3-stace 6000 Pst 

CoMPRESSOR FOR ATLAS MISSILE 


MULTI-STAGE BOOSTER COMPRESSORS 


MODEL LS-III 40 TO 80 SCFM 


FOR TEST SITES — STATIONARY 


MODEL SM-II (5S) 5 To 30 SCFM 


= 


\ 
FOR TEST SITES — SKID MOUNTED 
AVAILABLE witn ELectric MoTor 
on GASOLINE ENGINE 


MODEL LM-III \ 40 TO 80 SCFM 


FOR TEST SITES — PORTABLE 


E.reotnic Moron Drive — Ain CooLep 


ASSEM. NO. 9315 1 SCFM 


ooo" 


FOR TESTING COMPONENTS 


compress helium or nitrogen from 
a variable inlet pressure source 
such as commercial gas bottles to 
a higher outlet pressure. 


COMPRESSION WITHOUT LUBRICATION 


prevents oil contamination and 
insures highest purity of outlet gas. 


* OUTLET PRESSURES TO 10,000 PSI 
* INLET PRESSURES FROM 50 PSI MIN TO 
2,300 PSI MAX 


* CAPACITIES FROM 1 SCFM TO 80 SCFM 
STANDARD 
(LARGER CAPACITIES ON REQUEST) 


one, 
two, 
three 
or 


four stage models available 
for stationary, portable or 
tactical use 


ENGINEERING & 
SUPPLY CO. 


1236 So. Central Ave., Glendale 4, California 
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to these and many other questions lies 
deep in French history, and we are fortu 
nate in having available in “As Franc: 
Goes” a most brilliant appraisal of these 
ind many other problems. David Schoen 
brun, as CBS correspondent for mor: 
than ten years, has been an on-the-spot 
observer of many important recent facets 
of French history in the making. He also 
has a masterful knowledge of earlier 
French history and its impact upon cur 
rent events 

The author gives a “case history” of 
France beginning with Julius Caesar's 
arrival over two thousand years ago 
right up to the birth of- the Fourth Re 
public. This is followed by a “clinical 
examination” of the political party frame 
work; a “functional examination” of the 
parliamentary history and the “manners 
morals, and mores” of the French; wind 
ing up with an “external examination” of 
the history of the colonial problems 

Schoenbrun’s analysis may soon be 
recognized as the best contemporary diag 
nosis of France—‘“the sick man of Eu 
rope.” His evidence reveals that France: 
may not really be dying, but that she may 
be rising “clearer, more bright than ever.” 

Joun J. Driscou 


High Speed Flight. By E. Ower and 
J. L. Naylor. New York: Philosophi- 
cal Library, Inc. 227 pp. $10. 


Ix every art there is a set of simpk 
ideas by which the professionals guide 
their thinking. Many of these insights 
ind guidelines for high-speed aéronautics 
are in this volume 

So, if the Mach-talk and Prandtl 
prattle of your supersonic friends flutters 
your nerves and ups your circulatory 
Reynolds number, this well-printed, well 
illustrated book can help. For any on 
with a basic knowledge of engineering 
the reading will be smooth and easy, but 
not rapid 

Nearly all aspects of fast flight are 
covered from their earliest beginnings to 
May 1956. Topics include flight funda 
mentals, engines, structures, materials, hu 
man factors, the role of sonic velocity, 
ind aérodynamics research 

The authors are well-known experts it 
veronautical research, E. Ower is a 
former secretary of the Scientific Ad 
visory Council of the British Ministry of 
Supply, and J. L. Naylor is Secretary of 
the Aéronautical Research Council of 
Great Britain — J. B. Epson. 


Graf Spee—The Life and Death of a 
Raider. By Dudley Pope. Philadel 
phia: J. B. Lippincott Company. 256 
pp. $3.95. 

THIs Is a seaman’s detailed, minute-by- 

minute account of the operations and de- 


struction of the ship that was the pride of 
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THE CURTAIN OF FIRE $éAir protection for whole cities and strategic areas is no longer in the 
“talking” stage. It is now being installed—a combination of the deadly fire of NIKE anti-aircraft weapon batteries 
and the U.S. Army Signal Corps’ new Martin MISSILE MASTER. As the country’s first electronic system designed 
to provide an integrated screen of radar surveillance, target detection and fire coordination, MISSILE MASTER 
makes possible peak effectiveness of anti-aircraft missile battery operation. A measure of the critical importance of 
MISSILE MASTER is the fact that the system already has been designated for a number of our most vital civilian 


and military areas. It is one of the most significant defense developments of our time. 
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Farnsworth HAS THE ANSWER: 


Monkey Wrench 


| ... counterattack ... offense .. . defense — for every 


tactical movement there must be an effective answer. That is why 


we must be able to employ a defense that literally “throws a 


monkey wrench” into the enemy s operations, 


Our very survival may depend upon what is known to the 
military as—countermeasures. These embrace most of the 
sciences: they call for vast knowledge, many skills and unlimited 
imagination ... in the use of radar, infrared, microwave, 


and other techniques. 


Farnsworth scientists and engineers have these abilities and 
facilities ... that is why they have been selected to devise, test, 
and produce various electronic countermeasure systems and 


equipment that will confuse, stall, and stop the enemy. 


CAREER OPPORTUNITIES: There are important A DIVISION OF 
new openings on our professional staff for 

graduate engineers and scientists in these fields. 

Write for information. Confidential. 


FARNSWORTH ELECTRONICS COMPANY, Fort Wayne 1, Indiana 
A DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
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the German Navy. This is the first ac 
count that traces the activities of the 
GRAF Sree from the moment she slipped 
from her moorings in Wilhelmshaven in 
the evening of August 21, 1939, to the ters« 
cable sent to Berlin on December 17, 1939, 
announcing that she had been blown up 
by her crew 

This is the story of one of the most 
dramatic incidents in the annals of sea 
warfare. “The last of the great naval 
actions before aircraft and radar changed 


sea warfare and 


put an end to tactics that 
Nelson might have used.” 

How a superb ship, possessing the ut 
most of German technology, is tracked 
down by three hopelessly outgunned Brit 
ish light cruisers is told in a very stirring 
fashion and reaffirms the importance of 
esprit and tenacity of purpose in warfare 
—STANLEY M. SMOLENSKY 


The Art of Spying. By Ronald Seth. 
New York: Philosophical Library, 
Inc. 183 pp. $6. 


| HIS is an interesting and easy-reading 
adventure tale, but it hardly lives up to 
TI 


its title as de scriptive of an art The 


author is an experienced writer and some 
thing of a specialist on spying, but in this 
book there is no show of analytical dis 
cussion. He has produced a volume con 
sisting of five separate stories of spies 
more like the conventional tales of the 
buccaneers than any analysis of the art 
which they practiced in their adventures 

It would appear that the five cases pre 
sented were selected for their madcap ad 
venture aspects, whereas a study of the 
art of spying might better have been taker 
from case histories of trained spies operat 
ing from accredited bureaus of the various 


governments.—GeEorGE S. Brapy, 


BOOKS RECEIVED 


Conquest of the Antarctic, The. By 
Norman Kemp. New York hilo 
sophical Library, Inc. 152 pp. $4.75 

Here Is Haiti. By Ruth Danenhower 
Wilson. New York: Philosophical Li- 
brary, Inc. 204 pp. $3.50 

National Communism and Soviet Strat- 
egy. By D. A. Tomasic. Washington 
Public Affairs Press. 222 pp. $4.50 

Proceedings of the RETMA Symposium 
on Applied Reliability. Sponsored by 
the Engineering Department of the 
Radio-Electronics-Television Manu 
facturers Association. New York: En 
gineering Publishers. 105 pp. $5 

Radio Aids to Air Navigation. By J. H 
H. Grover. New York: Philosophical 
Library, Inc. 138 pp. $6 

United States Army in World War II— 
The Transportation Corps: Opera- 
tions Overseas. By Joseph Bykofsky 
and Harold Larson. Washington 
U. S. Government Printing Office. 671 


pp. $6.50. 
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standard deviation: 2 ft at 200 miles 
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acquisition: automatic and omnidirectional 


airborne package: less than 0.01 cu ft 





Descriptive brochure available on request from 
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designed and produced for the 
UNITED STATES AIR FORCE 


MISS-DISTANCE MEASUREMENT 
MISSILE GUIDANCE 
BOMB-SCORING 

AIR TRAFFIC CONTROL 
GROUND-CONTROLLED INTERCEPT 
AIDED TRACKING 

RANGE SAFETY 


ffice of the Associate Director of Engineering 
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ubic Corporation San Diego 11, California 





B-47 STRATOJET 


While building more than 1,500 Y-4 
bombsights for B-47 Stratojets, we improved 
original design, exceeded USAF 
specifications. Thorough testing at all stages 
of production assured perfect assemblies. 
We delivered on schedule! 


B-52 

We make Hemisphere Sights for the 

MD-9 tail defense system in the B-52 
Intercontinental bomber. This optical gunsight 
has a high degree of electronic automation. 

It calls for exacting manufacturing 

and environmental testing. 


B-58 HUSTLER 


The B-58 Hustler, the world’s first 
supersonic bomber, carries a series of key 
assemblies engineered and produced by the 
Mechanical Division under sub-contract 
for Emerson Electric Corporation. Military 
security prevents detailed description of 
these ultra-precise electro-mechanical units. 
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These are some of the men, recognized 
leaders in their fields, who head the integrat- 
ed departments that team to provide complete 
systems service. 

From the left: Dr. Howard H. Baller (radar 
and countermeasures, computers); Dr. Cledo 
Brunetti, Managing Director of Engineering, 
Research and Development (electronic design, 
automation); Donald F, Melton(nuclear handling, 


automation equipment); Dr. John E. Barkley, 
Director of Research (solid state, infrared); Zeke 
Soucek (seated), General Manager; Dr. Carl L. 
Kober, Director of Development (radar, infrared 
and inertial systems); Harold E. Froehlich (bal- 
loons and meteorological systems); Dr. Otmar 
M. Stuetzer (microwave optics, semi-conductor 
physics); Dr. Gottfried K. Wehner (behavior of 
metals in space flight). 


OOD REASONS 


for investigating our 


engineering and production capabilities 


The top three United States Air Force jet 
bombers employ bombing or fire control sys- 
tems produced in part by the Mechanical 
Division of General Mills. 

Our exceptional combination of engineers 
and technicians, working as a unified team, 
can start from any stage in aircraft and missile 
systems and sub-systems: scientific research, 
development and design, production engi- 
neering or precision manufacturing. 


Our other immediate activities encompass 
development and production of guidance sys- 
tems for missiles, including the Matador II 
We are also doing developmental work in 
underwater ordnance, radar and infrared. 


We'd like to tell you more about how we 
combine conception with completion to pro- 
vide complete service on major assemblies and 
sub-systems. We're anxious to answer your 
questions. Write for descriptive literature. 


General 


MECHANICAL DIVISION | Mills 





Creative Research and Development * Precision Engineering and Production 


Minneapolis, Minnesota 
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This new “Hot” Lab Monitoring system provides auto- 
matic monitoring of “hot” cells, waste water effluent 
and air contamination in a radioactivity laboratory 
or facility, through one unified control system. 
Another specialized product of 


ANTON ELECTRONIC LABORATORIES, INC. 


Others include: Nuclear instrumentation systems; 
Standard and custom-produced connectors for 
weapons and missile applications; Chemical warfare 
counter-measure devices; Specialized gas-discharge 
triggering devices and guided missile electronic 
components. 


Small, sub-sonic wind tunnels, in a choice of size 
velocity and configuration, for aerodynamic educa- 
tion, research and testing, are standard as well as 
custom-design products of 


AEROLAB DEVELOPMENT COMPANY 


Others include: Sub-sonic and supersonic target sys- 
tems; Supersonic wind tunnels; Antenna, aero-elastic 
and flutter models; Design and testing of rocket 
models; Precision prototypes; Electro-mechanical ma- 
chinery; Complete wind tunnel model test programs. 


HOFFMAN IS ALSO A FOREMOST PRODUCER OF ARTILLERY SHELL AND PROJECTILE FOR THE ARMED SERVICES 
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Hoffman’s comprehensive research, development, manufacturing 
and testing facilities reflect the soaring importance of 

missiles in our defense program. Missiles, however, represent 
only one of many areas in which Hoffman companies are 
occupied, on Armed Services contracts. You are cordially 


invited to write for further particulars. 


Nose and front fuselage sub-assemblies for Navy 
“Crusader” supersonic fighter planes are a portion 
of the production by a versatile organization. 


INTERCONTINENTAL MANUFACTURING CO., INC. 

In addition to the production of airframes, Intercon- 
tinental fabricates bomb racks, engine containers 
and transmission containers. Helicopter maintenance 
and overhaul rounds out Intercontinental’s diversi- 
fied product list. 
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The Hoffman jarc* creates a 350 mph scrubbing 
velocity which thoroughly cleans jet aircraft runways 
of surface material that would otherwise endanger 
jet turbine blades and engines. Other air appliance 
and filtration engineering by the 


INDUSTRIAL DIVISIONS, U. S. HOFFMAN 

include: Multistage centrifugal blowers and ex- 
hausters; Stationary industrial vacuum cleaning sys- 
tems and portable units; Pneumatic conveying and 
cleaning equipment for military explosives and radio- 
active materials; Unit and central systems for in- 


dustrial filtration. 
*T.M. 


U.S.HOFFMAN MACHINERY CORPORATION :: :cxc: sw. now voor wv 
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“An infinite Capacity for taking pains”’ 


The above familiar phrase is usually given as a definition 
of genius. We borrow it as a job description. 

The lengths to which our Quality Control people go, 
to insure the reliability of our complex products, are truly 
painstaking, and are applied equally to components we 
make ourselves and those we purchase from outside 
suppliers. 

For example, consider vacuum tubes, the heart of 
hundreds of projects in our Electronics Division. No spot 
check satisfies here (even if that’s all our customer speci- 
fies) ——but a whole series of critical tests, including such 
precise evaluations as these: 

Inspection of tube characteristics to rigid Stromberg- 
Carlson specifications—performed on special equipment 


SC 
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A DIVISION OF GENERAL 


which can do in a half-hour what would take days on con- 
ventional testing devices. 

Inspection by X-ray, looking for deeply hidden poten- 
tial faults which could cause malfunction at any time after 
first use. 

Inspection by microscope, seeking welding faults, minute 
cracks in glass, and even infinitesimal loose particles inside 
the tube. 

And tubes are only one concern. Al] components must 
pass similarly rigid tests, to assure operating performance, 
ruggedness and reliability in the completed equipment. 

You can’t put a price on “taking infinite pains.” You 
can place your confidence in a company where this is 


everyday procedure. 


STROMBERG-CARLSON COMPANY 


DYNAMICS CORPORATION 


5 A ’ 
Sea General Offices and Factories at Rochester, N. Y.—West Coast plants at San Diego and Los Angeles, Calif. 








to reach the stars 
Start at the bottom/ 


How will men react to group-solitude for 
months (and years) on end? What happens in a 
weightless void? Disorientation, boredom, pain? 
What of the isolated space vessel! itself? 


What happens to men and machine at photonic speeds? 


Similar problems—in their particular contexts—have been solved 


by Electric Boat brains for over 50 years 


Years before men could survive in their new nuclear submarine worid, the 
feasibilities of such existence were explored and solved by the 
“Integrated Concept Technique” of Electric Boat Division of Genera! Dynamics Corporatior 


No feasibility problem can be solved piece by piece. The Electric Boat’s 
“Integrated Concept Technique” analyzes and interprets the problem @s a whole 


In your feasibility work, we can save you months—maybe yeers— by applying the 


f 


Electric Boat ‘‘Integrated Concept Technique” to your problems 


=: 
ELECTRIC BOAT DIVISION 


Soon Ae Ocho micekeon f Bel. m @amen, | 
Pere iCT-11. Bckesomm@eok, Monon. 0. i Somaaon Sing 
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SUMMERTIME 
IS A 
FRIENDLY 
SKY 


MILITARY PRODUCTS 


You can tell a friendly, summer sky: it’ll fetch a sun 

to freckle small fishermen, or sometimes rustle up a rain to wash 
behind their ears. A friendly sky is what our Air Force aims 

to keep—with electronic watchfulness that can spot aggression almost 
before it starts. As IBM sees it, this is the surest guarantee 


that our skies will remain friendly . . . and free. 





MILITARY 
PRODUCTS 





DATA PROCESSING + ELECTRIC TYPEWRITERS + TIME EQUIPMENT 
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Skilled hands coupled with keen minds made today’s rocket 
powerplants a reality. Minds that formulate new theories in powerplant 
design . . . and hands that prove these theories by careful 

experiment, test and application. 


Guided by such hands and minds, RMI has led the way for over 

fifteen years—designing and producing record-breaking powerplants for 
such supersonic vehicles as the X-1A, Skyrocket and the 

Viking missile. Today and in the future, RMI engineers and scientists 
will continue to blaze the trail toward advanced propulsion 

systems for manned and guided flight. 

Engineers, Scientists— Perhaps you, too, can work with America’s first 
rocket family. You'll find the problems challenging, the rewards great. 








Power for Progress 


® 4872 


REACTION MOTORS, INC.§4. 


A MEMBER OF THE OMAR TEAM 





DEN VIitLHLEe, NEw JERSEY 
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exploring the universe: 


GENERAL DYNAMICS CORPORATION ¢ 445 PARK AVENUE, NEW YORK 22, N, Y. 
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First, Earth was all, 
then the Sun, and then our Galaxy 


of 100,000 million suns, 


“like sand... flung down by handfuls 


and both hands at once”. 

Now, we know our galaxy 

is but one ainong a billion galaxies 

where suns and earths 

and atoms are ceaselessly created 

by a Universe without 

beginning and without end. weten ented ees 
Political corollary: \f nations may 

forsake wars of aggression and deterrence 

for a cooperative deployment 


of earth’s resources to explorations 


in space and time, the new science of 


astronautics may lead us soon 
to the infinite plenty of the planets 


and the stars. 
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Hydraulic Pump 


Vital to Modern Aircraft... AND Modern Industry= 
FLUID POWER 


WATERTOWN DIVISION 


Railroad Air Brake equipment of all 
types; STRATOPOWER Hydraulic Pumps 
and Motors for Aircraft, to 5000 psi for 
operation to 400° F 


KALAMAZOO DIVISION 


HYDRECO Hydraulic equipment for indus- 
trial and mobile applications. Gear and 
Dual-Vane Pumps and Motors to 2000 
psi, to 120 gpm, to 120 hp. Control 
Vaives to 2000 psi and 150 gpm. Cylin- 
ders: Telescopi Single and Double- 
acting to 10” diameter, strokes to over 
20 ft. 


AURORA PUMP DIVISION 
Aurora, Ill 
AURORA Centrifugal Pumps to 8500 gpm 
and 600 ft. heads. APCO Turbine type 
Pumps, 5 to 150 gpm, heads to 700 ft 
Condensate Return Units 800 to 100,000 
$q. ft. radiation 


KINNEY MFG. DIVISION 


Boston, Mass 

High Vacuum Mechanical Pumps, single 
stage, 13 to 780 cfm, pressures to .01 
mm Hg; two stage, 2 to 46 cfm, pres- 
sures to .0002 mm Hg; Mechanical 
Booster Pumps, 30 to 5000 cfm, pres- 
sures to .0001 mm Hg. Rotary Liquid 
Handling Pumps to 3000 gpm. 


VACUUM EQUIPMENT DIVISION 


Camden, N. J. 
Complete KINNEY Vacuum Systems— 
Vacuum Furnaces (Arc, Induction or Re- 
sistance), Evaporators, Optical Coaters 
and Metallizers, TV Tube Aluminizers; Oil 
Diffusion Pumps, Gages, Valves and Oils. 


Forces are so great and response re- 
quirements so exacting at today’s air 
speeds that no man is strong enough 
or quick enough to adjust controls for 
even the simplest maneuver. Yet, a 
STRATOPOWER Hydraulic Pump, 
smaller than a football, provides Fluid 
Power that enables a pilot, with no 
more than a “fingertip flip,” to per- 
form, precisely and instantly, a dozen 
jobs. Among these are: raising and 
lowering landing gear, operating 
control surfaces or wing flaps. And, 
STRATOPOWER Pumps with their 
amazing weight/horsepower ratio per- 
form many other supplementary chores 
in the air such as: powering air condi- 
tioning and pressurizing equipment, 
radar scanners and other jobs that 
Fluid Power does better. 

More and more, industry looks to Fluid 
Power to perform functions more 
rapidly, more perfectly, more eco- 
nomically. Today's Materials Handling 
equipment is one example wherein 


HYDRECO Hydraulic Gear Pumps and 
Motors, Valves and Cylinders have 
saved untold millions of man hours. 
Dual-Vane Hydraulic Pumps and 
Motors bring to Machine Tools and 
Mobile Equipment the advantages of 
2000 psi operation. Engineers of The 
New York Air Brake Company are 
ready to render assistance wherever a 
Fluid Power problem exists or may be 
under consideration. 


In addition to two Divisions specializ- 
ing in Power Hydraulics, there is valu- 
able “know-how” in Liquid Handling 
at Aurora Pump and Kinney Mfg. Divi- 
sions plus intimate knowledge of 
Vacuum Processing in the Kinney Mfg. 
and Vacuum Equipment Divisions. 


As Fluid Power plays an increasingly 
important role on land, sea and in the 
air, it becomes more important to you 
to become better acquainted with the 
Imaginative Engineering of The New 
York Air Brake Company. 


Write today for FREE literature from the N. Y. A. B. 
Division whose products are of interest to you. 


THE NEW YORK AIR BRAKE COMPANY 








230 PARK AVENUE 


NEW YORK 17, N.Y; 
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Navaho 
Nike 
Thor 
Atlas 
Titan 
Regulus 
Cornoral 
Terrier 
Talos 
Jelepest-bue 
Hawk 


Sergeant 


> 
” 


~ » 
%AQQ. LOAD! «AIM! FIRE! automatically with Vickers 


hydraulic systems for missile handling and launching... 


Name an important missile. Chances are that Vickers Hydraulics itself has unique advantages. On a recent 
equipment or “know-how”’ played a part in its success project, a 100-horsepower transmission offered the ideal 
Every one of the missiles listed above, for example, de- solution because of: — 
pends on Vickers hydraulic units for some phase of sur- High torque to inertia ratio — the pum 
face handling, launching or testing. stroked from zero to maximum displacement 
than 30 milli 


econds. 


Latest development is a completel: integrated 
draulic system that brings true automation to missile High power gain — a milliwatt input easil 
handling. At the push of a button, missiles automatically hundreds of horsepower. 
flow from storage rack to final firing positior Very narrow deadband — narrower than any other 

There are important reasons for Vickers’ success high horsepower drive 
heavy ordnance work. Long experience in this speci: 1 High horsepower to weight ratio. 
field is one. Another is the fact that Vickers has the most For one source convenience and one source responsi- 
comprehensive line of hydraulic equipment bility, bring all your hydraulic problems to Vickers 


VICKERS INCORPORATED § orinsnce bepartmen 


DIVISION OF SPERRY RAND CORPORATION Waterbury 20, Conn. 
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WHICH OF THESE JOBS 
CAN YOU FILL? 


COMPUTER MISSILE GUIDANCE 
AND CONTROL ENGINEERING 
ENGINEERING 


Gyro Development 


Feedback Systems 


Servo-mechanisms and 


e Gyro Development 


e Servo-mechanisms and 
Feedback Systems 





nae e Analog Computers | e Analog Computers 
AND e Military Specifications © Mince Snaaiiinations 
e Electronic Circuitry 
ELECTRONIC @ Magnetic and Transistor e Electronic Circuitry 
ENGINEERS Amplifiers _ e Magnetic and Transistor 
with 2 or ° a Design Amplifiers 
more years @ inverters 
experience e AC and DOC Servo Motors 7 ee coy 
in: e Electronic Research e Inverters 
e Fire Control Systems e AC and DC Servo Motors 
e@ Microwaves and Radar e Electronic Research 
ny @ Missile Contro! Systems 
« Receivers 
+ Transmitters 
+ Pulse Circuits 
e Digital Computers and 
Data Processing 
MECHANICAL e Inertial Guidance Systems e Inertial Guidance Systems 
e Gyro Development e Gyro Development 
a ogee e Military Specifications e Military Specifications 
more years e Servo-mechanisms e Servo-mechanisms 
experience e Product Design and Packaging e Product Design and Packaging 


in: of Electro-Mechanical Devices 
Fire Control Systems 


of Electro-Mechanical Devices 





NUCLEAR NUCLEAR REACTORS 
ENGINEERS 
AND e Control 
PHYSICISTS tea 
with e Physics 
experience e Instrumentation 
in: 


Do you dare tackle tough problems? At Ford 
Instrument Co., finding the answer to problems 
is the engineer's prime responsibility. As a 
result, the engineer who meets this challenge 
receives the professional and financial rewards 
his work merits. Our qualifications are high, and 
we want to be sure you can match the high 





31-10 Thomson Avenue 








ae ne 


— - - - —— 
. — th ee A ae ae 


FORD INSTRUMENT CO. 


DIVISION OF SPERRY RAND CORPORATION 











standards of our present engineering staff. Our 
projects are too important and too complicated 
to trust to most engineers. What will you do at 
FICo? That depends on your specific abilities 
and experience. For details about the challenge, 
environment, and opportunity at FICo, write 
Philip F. McCaffrey at below address. 


. Long Island City 1, N. Y. 
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The 
first men 


on the moon 


What Douglas engineers 
are doing 
to make it possible / 


Space travel, a dream five years 
ago, is now so near reality that 
lunar landings are predicted by the 
end of this century. 


This is hastened by knowledge 
being gained in present and practi- 
cal research. For instance, when 
Douglas engineers find new ways 
for fliers to survive high gravita- 
tional pulls at supersonic speeds, 
they also help some future pilot 
survive the blast-off of a moon- 
bound rocket. And current studies 
on heat dispersion, aimed at getting 
an intercontinental missile back 
into our atmosphere without air 
friction burning it up, will apply to 
the problem of returning a space 
ship safely to earth. 
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With the possibility of interplanetary flight acce} 

by engineers, man now looks to outer space 

speculating on new power sources needed to get 

there. A predicted break-through is the plasma engi! 
f 


which will harness ions or light itself to drive al 


nearly 186,000 miles per second. 


At Douglas, a Missiles Division with the longest history 
in its field, is building rockets and missiles for military 
use. Nike Ajax (above) is already guarding principal 
cities, and soon the more potent Nike Hercules will be 
ready to take over these assignments. Thor, an inter- 
mediate range ballistics missile, is undergoing tests, 
and on the classified list are many other out-of-this- 
world projects in engineering, design and construction 


f 


Depend on 


DOUGLAS 
(* : < first in. Aviation 


~~. ~~ 














The old lady | 
dave himwhat for | 


\n OLD LADY living near 
Henderson, N. Y. in 1859 
was shocked at the way 
the four men had arrived 
and said so. Such sensi- 
ble-looking men in such 
an outlandish vehicle! 
But John Wise and his 
crew. perched up in a 
tree. were far too happy 
to listen. Caught by a 





storm, their aerial balloon had almost plunged 
beneath the angry waves of Lake Ontario. Then, 
after bouncing ashore, they had crashed wildly 
through a mile of tree-tops before stopping in 
one. 

Now. his poise regained, Wise stood up to 
proclaim: “Thus ends the greatest balloon 
voyage ever made.” He had come 1200 miles 
from St. Louis in 19 hours, setting a record un- 
broken for 60 vears. 

He had also proved his long-held theory of 
an earth-circling. west-east air current —and 
that was far more important to him. For Wise 
was no carnival balloonist. He was a ploneer 
scientist of the air, a man whose inquiring 
mind and courageous spirit helped start the 
vast forward march of American aviation 

In America’s ability to produce such men as 
John Wise lies the secret of her real wealth. 
For it is a wealth of human ability that makes 





our country so strong. And it is this same 
wealth that makes her Savings Bonds so saf 
168 million Americans back U. S. Savings 
Bonds — back them with the best guarantee vou 
could possibly have. Your principal guaranteed 
sate to anv amount your interest guaranteed 


PART OF EVERY AMERICANS SAVINGS 
sure — by the greatest nation on earth. If vou 
BELONGS IN U.S. SAVINGS BONDS want real security. buy U. S. Savings Bonds 


at vour bank or through the Payroll Savines 


Plan where you work. And hold on to them. 
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Experimental rocket being launched from tower at DOFL’s Maryland test facility. 


ELECTRONIC AMMUNITION THAT “THINKS” IS DEVELOPED 
AT ARMY’S DIAMOND ORDNANCE FUZE LABORATORIES 


Since 1940. scientists and engineers at Diamond 
Ordnance Fuze Laboratories, with their industrial 
contractor counterparts, have made important contri 
butions to electronic ordnance. These include the 
proximity fuze greatly improved fuzes for antitank 
and other special ammunition and, more recently, fuz 
ing svstems for guided missiles. Other basic results of 
DOFL’s research and development teams are new 
electronic svstems which increase the accuracy of 
measurement of distance, velocity and direction, new 
electronic and mechanical control systems, and new 
and radical components and materials. DOFL’s main 
and it maintains an 


Marvland 


Over 1400 scientists, engineers, technicians, and sup 


laboratory is in Washington, D. ¢ 
extensive test facilitv at Blossom Point 


, 
porting personne | work in these centers 


This is one of a series of ads on the technical 


activities of the Department of Defens« 


(@ FORD INSTRUMENT Co. 


SPERRY RAND CORPORATION 





DIVISION OF 


31-10 Thomson Avenue, Long Island City 1, New York 
Dayton, Ohio 


| 
Beverly Hills, Cal . 


Electronic ordnance was born in World War II 
Ammunition of this type, a DOFL specialty 
the presence, distance, and direction of a target an 
causes the warhead to function at the instant when 


SCTISC'S 


will inflict the most damage. Electronic control can be 
compared to having a sharpshooter in every piece of 
immunition. The accurate effect is devastating 

Many advances in ruggedness and miniaturization 
pioneered by DOFL, are contributing significantly to 
peacetime technology >ryvpical industrial products 
which sprang from ordnance programs are printed 
electronic circuits, tough and tiny electronic tubes 
and rigid mounting of components in solid plast 
blocks. These valuable by-products have 
uted heavily to the ability of DOFL’s industrial t 


mates to design safer, smaller, and better con ponent 


contrib 





Class of technicians at Ford Instrumer 





ENGINEERS of unusval abilities can find a future at FORD INSTRUMENT CO. Write for information 
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instructed on techniques to be employe 
assembling equipment for Army Ord ce 
project 
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TORQMATIC shifts at full throtHe- 
eases haulers out of muck and mire | 





7. TERRAIN is rough. Some of the grades are 15% 


or more. You're hauling 50-60 tons. 
So you need TORQMATIC DRIVE. 


You need TorRQMaATIC because it quick shifts at full 
throttle. No lags or stalls between gears. You need 
ToRQMATIC to eliminate the gearshift guesswork of 
clash box transmissions. TORQMATIC not only elimi- 


nates guesswork — it can increase engine life 47%! 


You need TorQMaATiIc to get loaded haulers out of 
soft mud and mire quickly without towing. 


You need safety, too, the kind of downhill safety 
TORQMATIC provides with its optional hydraulic 
retarder. You just pull a lever for slow descents with- 
out riding the service brakes. 

Take a tip from 55 manufacturers of 122 different 
kinds of road-building and construction equipment. 
Get the Allison TORQMATIC story. 


BS Ask your equipment dealer or write: Allison Division 
of General Motors, Box 894, Indianapolis 6, Ind 


NO. 2 IN A SERIES GN Che 
ON SPEEDING AMERICA’S 


ROAD-BUILDING PROGRAM a, RQ MATI Cc D RIVES . 
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Here, in Admiral’s N 


The observer Jed by 41 ch wa f magnetite ore witt 


Admiral. research 


foretells the future of components traveling in outer space 


What kind of power 
propulsion devic 
the Air Researc! 


will drive 
wered by 


nd Development Command. Inv 


the human car¢ radiation if a nuclear 


inst powe 

know that efficient design will not permit shieldin 
equipment 

Then how will electronic components behave whe 

facts are being established by nuin udy n 

Air Force. This study provides advance knowledg: 


the space ship’s electri 
Admiral has equ 


largest cobalt 60 0 


mnic complement 
Nucleonics Labor 
radiation. New 


ipped a special 
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been developed for 


leadership in the field of 


measuring 
fundamental and applied 1 
is available thorized persons 


Admiral CORPORATION > 
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man’s first vehicle through 
a nuclear reactor. lonic drive 


stigator 


radiation environment 


outer space? It may be an ion 


Is now 
need to shield 


rs recognize the 
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EQUALIZING VENT 








RETURN AIR DESICCATION L RUAN 
CHAMBER Ses I 
INTEGRAL ALUMINUM 
oe aa LUMI ——— <4— WELDED INTEGRAL ALUMINUM 
INNER FRAME 


COMBINATION SPACER AND 
DEHYDRATOR TUBE ‘ALUM.) 


STAND-BY DESICCANT TO ALWAYS 
MAINTAIN REQUIRED LOW DEW 
POINT 4 DOUBLE GLAZED UNIT MOUNTED 





DESICCANT VENT IN FLEXIBLE VULCANIZED 
ENDLESS GLAZING 






































ae eae an eee oe CHANNEL TIRE «SPECIAL COLD 
; RESISTANT RUBBER 
DEW POINT MUST ALWAYS BE _ 
MAINTAINED TO PREVENT 
FOGGING AND FROSTING ar a 
COMPRESSION AREA MAINTAINS Pp Tt 
aT ca on 4 = +4). SCREWS PROVIDING PROPER 
rere ~~ COMPRESSION—STAGGERED TO 
INNER FLEXIBLE METAL GAS SEAL PREVENT THERMAL TRANSFER 
AS no 
OUTER FLEMBLE MEIAL GAS SEAL — INSULATION STRIPS ( FUNGUS 
OUTER VINYLITE PROTECTIVE COVER weer PROOFED WHITE OAK) STOP: 
WEATHER AND GAS TIGHT INSTAL ne TRANSFER THROUGH 
LATION GASKET (SPECIAL COLD 





RESISTANT RUBBER) 


Always Brilliant Vision—-NO FOG~—NO FROST 
At All Altitudes 
At Temperatures from +140° to —60° F. 









meet severest service requirements 
for mobile air-borne units 







HIGH ALTITUDE TEST 
Top window Wcuu! hamber with it a 





Lower window 
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AIR FORCE 
CRASH TRUCK 


high-altitude | a ibe 






MACHINE SHOP van 
‘ a high-altitude: 





ARCTIC SNOW PLOW 
CARRIER 


high-altitude 






RADAR-ELECTRONIC 
SHELTE 


Edwards , 


Rou & 











. ; = P-ainged, 
Pushout, high-altitude 
window with inside in 


Typical Service Applications 


FOR COMPLETE INFORMATION:— 







THE O. M. EDWARDS Company. 
Syracuse. N.Y. 














New York Office: 
50 Church St., New York 7, N.Y. 







THE EYES OF TRANSPORTATION 
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L-26 L-26B L-26€ 


THREE GREAT COMMANDERS 


IN THE SERVICE OF THE U.S. ARMY a. 


£97 
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A PREVIEW OF PROGRESS 


Since its beginning, Aero Design & Engineering Co, manufacturer of 
the L-26, L-26B and L-26C, has produced high-speed twin-engine 
executive transports as a privately-financed enterprise. Construction 
of a new factory is underway now and will be completed this year on 
a newly-acquired 44-acre tract. This additional acreage will provide 
for future growth and continued service to Military and Business— 
another outstanding example of American Free Enterprise at Work. 





men at the top / CUI 
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/ AERO DESIGN & ENGINEERING * 
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YOU'RE LOOKING AT A WIRE SO SMALL 
IN DIAMETER .IT’D TAKE 6 OF THEM 
TO MAKE A HAIR ON YOUR HEAD 


It takes a pair of skillful hands 
to charge the point of this tiny 
soldering iron with just enough 
solder to bind the ends of the 
wire to the posts. 





—— Sa 


Inspector looking through binoc- 
ular microscope is checking an 
Ordnance Squib. Each one must 
get this visual as well as elec- 
trical resistance test. This ni- 
chrome wire, used in Ordnance 
Squib, is .0005 of an inch in 
diameter. 
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You’re looking at an ORDNANCE SQUIB or electric 
detonator developed for the firing mechanism of a 
new rocket. Interesting thing about it is the bridge 
wire between the posts. In the photo, the squib is j 
magnified 50 times. Even then you can barely see 

the wire. It’s 1/6 the diameter of a human hair. 


This ORDNANCE SQUIB was developed by the 
prime contractor’s research division. Ours was the 
job of mass-producing it. We had to start from \ 
scratch. Tolerances were all the contractor could Y 
give us. And they are very critical. To give you 
some idea, the nichrome wire is .0005 of an inch in 
diameter. The entire length of the bridge is only .150 
of an inch. Within this short distance, the ends must 
be soldered to the terminals. The slightest travel of 
solder from these anchoring positions would vastly 
change the electrical resistance. This has to be held 
to 9 ohms. This was the order and it had to be filled 
in full, on time, and according to specifications. 


<a, 
~A{ 
} y 


To make a squib is, of itself, no particularly diffi- 
cult job. To make it in vast quantities, within the 
narrow tolerances required, is something else. This 
is where Perry Plastics went to work. 


First of all, equipment to mass-produce the piece had to be developed. 
Second, personnel to handle the equipment had to be trained. Happily 
both assignments were accomplished within the framework of Perry 
Plastics’ team. Actually, the work is done by hand, under binocular 
microscopes. For mass-produced pieces, this requires a remarkably 
high degree of skill. All of the equipment is in place on Perry’s produc- 
tion line. It is in daily use making ORDNANCE SQUIBS and other 
items with critical tolerance for defense as well as for civilian use. 


The applications of plastics are as wide and varied as American in- 
dustry itself. And every day, new uses are being found for this most 
versatile of materials. Perhaps you’ve a part that would do a bette: 
job if it were made of plastics, or a plastics part that could be made 
cheaper and better. Whatever the problem, your requirement will get 
the same kind of action as Perry gave to this Ordnance assignment. 


Meanwhile, write for a free booklet that tells you more about Perry 
Plastics’ capacity and how it might be put to work for you. 


PERRY PLASTICS, INC. 


ERIE, PENNSYLVANIA 
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THE FLIGHT HEARD ‘ROUND THE WORLD 


Recently three B-52 bombers flew around the world in 
45 hours and 19 minutes. They were only specks in the 
vastness of the sky, yet they were in voice-contact every 
mile of the way—with SAC headquarters in Omaha, 
with each other, with bases along the route and with the 
KC-97 tankers that refueled them in the air. 


Their speed-of-light contact was the AN/ARC-21 liaison 
communications set in each of the ships. This is a long- 


range, pressurized, high-altitude airborne system, capable 


of world-wide communications. It may be operated by 
the pilot, so no radio operator is needed. It is character- 
ized by minimum training requirements, simplified 
maintenance, high reliability, positive channel selection 
—with a choice of any 20 of 44,000 frequencies. 


In this as in other ways, RCA serves our Nation’s armed 
forces. RCA scientists and engineers are constantly 
creating, designing and producing new and better elec- 
tronic systems and equipment. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 


Tmk(s) 


CAMDEN, N. J. 
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... for the special 
requirements of 


ee ee 


FO-NTO .* Stade 





your industry 


METALS PROCESSING DIVISION FOUNDRY 


CAL od 


- 
. 


4 
s 
of 
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AIRCRAFT 






handles wide range of sizes, 
closely controls dimensions 





Precision testing methods 
provide close control of 


casting quality 


Curtiss-Wright’s Metals Process- 
ing Division today offers your in- 
dustry precision castings of criti- 
cal parts in a wide variety of sizes, 
and with closely controlled dimen- 
sions. For example, in the large 
casting shown, tolerance is +.030 
over 36” diameter. From its mod- 
ern, completely equipped foundry 
in Buffalo, the Division supplies 
heat, corrosion and abrasion re- 
sistant castings from a full range 
of special-property alloys, includ- 
ing ductile iron... by sand, centrif- 


£2 Grider Street 


METALS 


CURTISS-WRIGHT « 


CORPORATION - 








PROCESSING 


BUFFALO, N.Y 


QUALITY 


. 


y 


ugal, ceramic or shell processes. 

Precision alloying techniques, 
modern melting controls with 
spectrometer testing, X-ray con- 
trol by experienced radiographers 
— all add up to castings with su- 
perior physical and mechanical 


properties . mean better and 
more dependable products for the 
critical needs of industry. Quali- 
fied design engineering assistance 
is a part of the comprehensive 
Metals Processing Division serv- 
ice. Write for details. 


DIVISION 





Opening the way — 
to new 
engine control accurac 


ACTUATOR : HYDRAULIC POWER SUPPLY 
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Westinghouse electric governors actually predict 
speed changes... react faster than any other 


Now, Westinghouse offers the fastest acting electric governor in history. It senses 
electrical load change . . . anticipates speed change. It is much faster acting than 
the conventional governor which must wait for actual speed change. 

The Westinghouse electric governor also prevides for automatic isochronous load 
sharing by two or more engine-generator sets. Electric frequency (speed) sensing, 
another prime feature in the Westinghouse electric governor, eliminates the need 
for expensive and troublesome mechanical speed-drive systems. 

This accurate, dependable governor is easy to maintain . . . no tubes or other 
frail parts . . . operator attention is cut to minimum. 

FOR ALL THE FACTS, write Westinghouse Electric Corporation, 3 Gateway 
Center, Pittsburgh 30, Pennsylvania. Ask for B-6757. J-22 


you CAN BE SURE...IF its Westinghouse 


ELECTRICAL CONTROL UNIT 
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don’t get caught OFF BASE 


The outcome of another war 


will be determined by lead time 
EXOTIC OR CONVENTIONAL, TRONA* OFFERS YOU THE ONLY BASIC 
SOURCE OF ALL FOUR OF THESE OXIDIZERS GIVING VERSATILITY 

AND SELECTIVITY TO YOUR ROCKET CHEMISTRY APPLICATIONS. a a oo ee room 


more than any other factor. 


LI IUM’ NITRATE Ordnance Association realize 
LITHIUM PERCHLORATE this and are constantly working 
AM MON UM PERCHLORATE to devise means for improving and 
POTASSIUM PERCHLORATE speeding up armament design, 


development, and production. 
Whether your particular need is for one of the 
more conventional oxidizers or for the specific 
impulse potential of lithium perchlorate, you 
will benefit from American Potash & Chemical 
Corporation's basic and applied’ Tesearch, America and vour company 
development and production of solid propellant ; 
oxidizers for the rocket and missile fields. 

There are advantages for you, too, in AP&CC’s 
experienee in propellant technology and the 
general capabilities of high-energy solid fuel 
systems. To answer your questions concerning the 
properties, availability and performance of 

our complete line of rocket components, 

we suggest you write or phone one of the 

offices listed below. 


AMERICAN 


Ancnatieh Oeil epein | assocuton 


3030 West Sixth Street, Los Angeles 54, California 
99 Park Avenue, New York 16, New York 
*Trademark American Potash & Chemical Corporation MILLS BUILDING @ Washington 6, D. C. 


As a member, you help keep 


from being “caught off base.” 
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UU Ce SERVES 


HUNTSVILLE, ALA. 
MARSHALL, TEXAS 
ELKTON, MD. 
BRIGHAM CITY, UTAH 
MOSS POINT, MISS. 


TRENTON, N. J. 


throughout 
the nation 


Across the nation, the research 
and manvfacturing facilities 
of the Thiokol Chemical 
Corporation are serving the 
needs of the rocket industry. 


The versatility, ruggedness and 
power of THIOKOL rocket engines 
have been demonstrated by the 
FALCON, the NIKE HERCULES, 

the LACROSSE, the NIKE-CAJUN, 
the X-17, and the migh'y booster 
for the MATADOR “B”. 


If you are a mechanical, 
electronic, chemical or 
aeronautical engineer, a chemist 
or physicist interested in 

joining the growing field of 
solid propellant rocketry 

send your inquiry to: 

THIOKOL CHEMICAL CORP., 
Redstone Div., Huntsville, Ala.; 
Longhorn Div., Marshall, Texas; 
Elkton Div., Elkton, Md.; and 
Utah Div., Brigham City, Utah. 


Theoko€: 


CHEMICAL CORPORATION 


780 North Clinton Avenue, Trenton 7, N. J 


* Registered trademark of the Thiokol Chemical 
Corporation for its liquid polymers, rocket propel 
lants, plasticizers and other chemical products 
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Down to the sea 
in “fishyback’’ trailers, made with 
Flynn aluminum extrusions 


Now it’s truck delivery to any part of the western 
hemisphere! Fully loaded trailers, specially built 
for the tough job, are lifted bodily on shipboard 
and transported to the destination shore. No re- 
loading, no extra handling for ocean shipments. 


The rugged framework of the ““Fishyback”’ trailers 
shown here consists of four close-fitting extruded 
aluminum shapes by Michael Flynn. Strong enough 
to carry the full weight of the loaded trailer while 
being hoisted aboard, millions of pounds of these 
and similar Flynn extrusions are being produced 
for Fruehauf and other leading trailer makers 
































What Flynn is doing for “Fishyback”’ shipping, 
Flynn can do for you. If your requirements are for 
quality extrusions of stock or custom profile, in 
any quantity, you can rely on Flynn for prompt 
delivery to your specifications. And advanced 
Flynn aluminum metallurgy assures you alloys and 
profiles of maximum strength with minimum weight. 

















Find out for sure—call Flynn on your next alumi- 
num extrusion order, large or small. 


MICHAEL FLYNN MANUFACTURING COMPANY 


Extrusion Division 


700 EAST GODFREY AVENUE, PHILA. 24, PA Tel.: Fidelity 2-5506 
51 EAST 42ND STREET, NEW YORK 17, N.Y Tel.: YUkon 6-602 
937 RADCLIFFE ROAD, TOWSON, MD Tel.: VAlley 3-2 
133 MAPLE STREET, SPRINGFIELD, MASS Tel. REpub! 


 &<.Y P/ Pr/ 
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AiResearch MISSILE AUXILIARY 
POWER UNIT 


Compact, reliable system features 
high output with simplicity of design 


This AiResearch auxiliary power 
package operates the vital electrical 
and hydraulic systems in a missile. 
Gases from a solid propellant spin 
the unit’s turbine wheel at 50,000 
rpm. The turbine’s shaft drives the 
following: a 650 watt generator which 
supplies electrical power to run the 
missile’s guidance system; a 35 watt 
generator which runs the missile’s 
gyros; a hydraulic pump which in 
turn powers the servos that control 


the movable flight surfaces of the 
missile’s airframe. 

The hydraulic system features 
drilled passages which eliminate the 
need for potentially troublesome 
plumbing. It includes reservoir, 
filters, temperature compensator, 
relief valve, check valve, and squib 
valve within a single housing. 

This auxiliary power system is an 
example of AiResearch capability in 
the missile field. Inquiries are invited 


SPECIFICATIONS: 


Output: 650 watts, 5000 cycles, 
115 volts, single phase 
35 watts, 400 cycles, 115 volts, 
single phase 
0.6 gal. per min. at 2000 psi 
hydraulic pressure 
Regulation: = 5% voltage and 
frequency 
Duration: 27 seconds 
Weight: 9.5 pounds 
Size: 6.14 in. diam., 
6.74 in. long 
Ground power: compressed air 











regarding missile components and 
sub-systems relating to air data, heat 
transfer, electro-mechanical, auxil- 
iary power, valves, controls and 
instruments. 


Outstanding opportunities for qualified engineers 


CORPORATION 
AiResearch Manufacturing Divisions 


Los Angeles 45, California... Phoenix, Arizona 


Designers and manufacturers of aircraft and missile systems and « OMPONMENLS : REFRIGERATION SYSTEMS + PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 


CABIN AIR COMPRESSORS TURBINE MOTORS GAS TURBINE ENGINES CABIN PRESSURE CONTROLS HEAT TRANSFER EQUIPMENT ELECTRO-MECHANICAL EQUIPMENT ELECTRONIC COMPUTERS AND CONTROLS 
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KEEP AMERICA STRONG FOR PEACE 


Introduce your friends to the A.0.A. 


Many of your friends, who also have a strong interest in national prepared- 
ness, would be anxious to take advantage of A.O.A. membership if they knew 
more about our Association. 

Why not tell them how the Ordnance Association works for the national 
defense along with our armed forces .. . and how their support of the A.O.A. 
can really help. 

At the same time, be sure to explain the benefits and services of member- 
ship, including ORDNANCE magazine, [HE ComMMOoN Derense newsletter, IN- 
DUSTRIAL PREPAREDNESS, and Locistics—the world’s leading publications on 
ordnance and armament preparedness. 


Better yet, send a friend this page and tell him of the 


personal satisfaction you derive from A.O.A. me mbership. 








APPLICATION FOR MEMBERSHIP 


American Ordnance Association | hereby apply for individual membership in the Amer- 
ican Ordnance Association and enclose annual dues ($4 for 


708 Mills Building one year, or $10 for three years) which include all pub- 
Washington 6, D. C. lications of the society and all other membership privileges. 


| certify that | am a citizen of the United States 


. POSITION. . 
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Model GLH 


A rugged magnetically damped in- 
strument with low natural frequen- 
cies for low range. High-quantity 
production assures good price and 
delivery schedules. Available in 
ranges from +1 G to +30 G. 


Model GMO 


Model DDL 


Magnetically damped low-range in- 
strument available in ranges from + 1 
G to +30 G. Ultra-sensitive models 
supplied as low as +0.1 G. Certified 
to MIL-E-5400 and MIL-E-5272A. 
Especially good in severe shock and 
vibration applications. An accelera- 
tion-sensitive switch version of the 


DDL is designated as the Model DDS. 


Model GMT 
Basically a Model GMO with internal 


Model GAL 


Incorporates a variable transformer 
a-c output with the magnetically 
damped sensory mechanism of the 
proven Models DDL and GLH. 
Superior reliability, life, resolution, 
and sensitivity. Available in ranges 
from +1 G to +30 G. Range as low 
as +0.1 G also obtainable. 


Model GDM 


Miniature double-potentiometer in- 


A rugged, miniature, viscous-damped 
instrument with ranges from +2 G to 
+30 G. Unbalanced-range instru- 
ments also available. Medium high 
natural frequencies. 


strument capable of sensing lateral 
acceleration in two mutually perpen- 
dicular planes (e.g., pitch and yaw). 
Ideally suited for missile and high- 
speed aircraft flight control systems. 


thermostat-operated heater, assuring 
maximum environmental stability 
within the instrument. Damping re- 
mains constant with change in ambient 
temperature. 


NEW! GENISCO ACCELEROMETERS NOW 
GOLD PLATED FOR GREATER RELIABILITY 


CASES GOLD PLATED INSIDE AND OUT—This new trend 
in instrument plating has two important advantages 
over tin plating or fusing. Being the least active metal, 
gold prevents the formation of crystalline “whiskers” 
inside the case which could reduce performance and 
even cause malfunction. Gold plating also assures posi- 
tive protection against corrosion to the exterior of the 
case and, because of its excellent solderability, makes 
possible a more reliable hermetic seal. The new gold 
plating is available on all models at no extra cost. 


. 
INCORPORATED 


2233 Federal Avenue 
Los Angeles 64, California 


Descriptive data sheets available on all models. 
Please send request on company letterhead. 
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IN THE 
OPERATOR’S HAND 


-1001 
DRILLING SPEEDS 


— PLUS THE SMOOTHEST 
OPERATION IN DRILL HISTORY! 





The gearless variable speed drive in the new No. 1 
“RPMster” — plus “Buffalo” craftsmanship — have 
brought a new smoothness and ease to drilling. The 
shift handle at left places the drive in high ; 
or low range, while the dial at right provides 

infinite variations in either range. They’ re easily 
reached, as are all controls on this 88"-high machine. 
Made in one-to-six spindle pedestal models, the 
“RPMster” has long-life and accuracy features any shop 
man will appreciate — all moving parts including the 
precision spindle machined after heat treating to pre- 
vent warpage — hand scraped ways — “Buffalo” power 
feed — strong, rigid, stable base and frame — ample 
work tables—all parts carefully hand-fitted for 
permanent accuracy. 


But you have to operate an “RPMster” to see why it’s 
literally the finest value in vibration-free, variable-speed 
drilling available. Write for details on a demonstration 
at your “Buffalo” machine tool dealer’s. 


ice: 


BUFFALO FORGE COMPANY 


534 BROADWAY BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont 


DRILLING PUNCHING SHEARING BENDING 
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This section of OxrpNANCE contains selected papers on armament technology presented at 


meetings of 


and contemporary articles on armament res 


Technical Divisions and Committees 


of the 





American Ordnance 
-arch, development, manufacture, and field use 


Ceramic Cutting Tools 


Sintered alumina tips help to eliminate strategic tungsten and cobalt 


(re 

the close of the first year of 

World War II, carbides con 
trolled all metal-cutting opera 

tions at Watertown Arsenal. These 
cutting tools contain percentages of 
strategic tungsten and cobalt in smal! 


blanks that can be brazed or clamped 
in soft steel shanks. 


During the early part of the Korean 


war, many new high-temperature al 
loys were invented for use in jet en 
gines and other similar applications. 
The Government's jet-engine materials 
policy, respecting the conservation of 
critical materials used in jet engines, 


implies that optimum efhciency must 


the use of the 


the 


be obtained in desig 


nated materials In manutacture ol 


jets. The designated materials include 
cobalt, tungsten, nickel, chromium, and 
molybdenum. No impairment or re 


duction in performance of jet engines 
should result from conservation efforts. 
These alloys contained high 


yet per 


centages ot material, primarily 
cobalt, 


bide cutting tool material being exceed 


strategic 
which resulted in sintered car 
ingly difficult to procure, and Watertown 
Arsenal often was forced to resort to 


high-speed steel cutting tools. 


July-August 1957 





Association 


reasead 


W. B. Kennedy 
— W ' Wate M 
To prevent a repetition of this con ceramic material processed at tl 
dition, the Government initiated an man Laboratory 
investigation for an alternate tor con The need tor the develop 
ventional cutting tools, and the proj nonstrategic materials such as 
ect was assigned to the Rodman Lab ics tor metal-cutting purposes has 
oratory at Watertown in March 1954. thoroughly discussed previously 
About this tume, reports were made summarize these objective SI 
available concerning work being per alumina was investigated because 
formed in the Soviet Union with a __ sessed properties which appr 
glass-bonded ceramic material called those tound 1n carbide tools pert 
“Mikrolite.” so it was decided to in to hardness, abrasive resistance, et 
vestigate the possibilities of utlizing the material is readily available 
the continental limits of the 
States, is readily processed, and 
CONTENTS strategic 1n nat The materia 
ARMAMENT TECHNOLOGY capable of machining at high v 
SECTION with good tool life 
Go Cutting Tools 185 
. B. Keunedy | oe IM the earlier reporting 
Strategi ma ni? J , , = 
Missile Data ‘ednciien 188 there developed considerable 
Maj. Gen. E. P. Mechling both in government and in 
Interpreting test informatior which resulted in a markedly inc 
Testing for Reliability 191 eflort toward achievement of the 
Robert Lusser pte . 
a eatin: sipiitian goal. There are currently a nun 
A New Loading Process 193 companies in the position = te 
Brig. Gen, J. G. Holmes ceramic cutting tools, and we 
ee ee — Watertown Arsenal is continui 
The Steel Case Program 195 , 
Philip H. Burdett include an evaluation of cerar 
{ review of ent prog materials appearing on the u 
establish parameters tor the 

















Armament Technology 





tion of ceramic tools to production, 
and the development of “alloyed” ce 
ramics with the view of producing 
improved materials for cutting-tool pur 
poses. 

Basically, powdered-metallurgy tech 
niques have been employed and the 
necessary kilns 
high-velocity turret lathe, fully instru 


hring constructed, A 
mented to measure cutting-tool forces, 
was procured to assist in the continuing 
development studies. 

The 


cesstully 


materials that have been suc 


machined with ceramic tools 


include medium-carbon and _ alloyed 


steels, cast iron, hard brasses, alumi 
num, and, to a limited extent, some ol 
the high-temperature alloys. The steels 
have been machined in the Rodman 
Laboratory at speeds up to 1,600 sur- 
with feeds of 


face minute 


from 0.007- to 0.30-inch per revolution. 


feet per 


The General Electric Company reports 
cutting speeds of 7,000 surface feet a 
minute, 75,000 inches before regrind. 
The rotational speed was limited be 
cause of the limitations of the engine 


lathe utilized in the exploratory work. 


HE high resistance to abrasion of 

these ceramic tools was brought out 
during the machining of a 5-inch 
diameter, low-alloy, cast-iron bar. The 
ceramic tool machined the abrasive 
scale without difhculty. A modification 
was made on the 7-degree land by 
grinding a 45-degree by 1/32-inch bevel 
from the depth of cut back to the en 
tire cutting edge to combat the abra 
sive scale. 

A sand spot, approximately *4-inch 
across and about inch deep also was 
machined off without the usual difficul 
ties experienced in machining sandy 
castings with conventional cutting tools. 
The sand spot made no impression on 
the cutting edge of the tool, and there 
was no evidence of “bumping” in the 
lathe cross slide. This discovery in it- 
self would be enough to promote in- 
terest in ceramic tools since it solved a 
problem long encountered by super 
visors in the machine shops. 

The question sometimes arises as to 
the feasibility of utilizing ceramic tools 
for machining aluminum. A definite 
suspicion existed that attempting to 
machine aluminum with an aluminum 
oxide cutting tool would result in mu- 
tual solubility. 

Limited tests at Watertown Arsenal 
have disclosed that 3-S aluminum can 
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“Considering the number of 
requests submitted to the 
Rodman Laboratory by indus- 
try regarding the performance 
of ceramic tools on high-temp 
erature alloys, it appears that 
the satisfactory machining of 
such alloys remains a national 
problem.” 





be machined successfully. The chip- 
breaker platform should be of sub- 
stantial width, at least 1/8-inch, to pre- 
The 


width of the chip breaker improves 


vent “bunching up.” increased 
cutting performance and produces the 
desirable % curled chip, Examination 
of the hold-down clamp disclosed me 
chanical bonding of the aluminum to 
the carbide chip breaker. The seizure 
however, proved to be entirely mechan 
ical and was easily knocked off with 
light tapping. 

A lustrous superficial coating of 
aluminum on the cutting platform sig- 
nified either some slight solubility be 
tween the chip and the cutting tool 
or a superficial film caused by surface 
roughness of the ceramic tool. Side 
rake cutting per 


formance with aluminum and can be 


controls optimum 
from 15 to 20 degrees. It is difficult to 
avoid some seizure of the aluminum 
to the cutting tool with any type of 
cutting-tool material. There are several 
good cutting oils on the market that 
can be used to prevent seizure. 
Ceramic tools perform well when 
machining oilite bearing material. 
Good results also are obtainable 
with but 
tools are expensive it may 


since these 
be that the 


low-priced 


diamond tools, 


ceramic tools provide a 


substitute. 


f | 10 date, 
ceramic 


problem at Watertown Arsenal. Exami 


machining titanium with 


cutting tools has proved a 


nation of the cutting tool revealed deep 
gouging in the vicinity of the nose ra- 
dius. These gouges, although resem 
bling cratering, were actually chipped 
out. Previous published work on the 
machining of titanium has pointed out 
that the titanium chip does not “spread” 
like other metals at the tool interface 
during machining. In other words, 
there is a high stress concentration at a 
small area of the cutting tool. 

It may be that this pressure exceeds 


the tensile strength of the ceramic, The 


these tests was 


titanium, Experi 


material utilized in 
high strength alloy 
mentation is continuing, but as yet no 
significant results are ready for release. 
Several of the high-temperature al 
loys have been submitted to the Rod 
man Laboratory for the purpose of eval- 
uating the machining characteristics of 
ceramic tools on these types of material. 
Some of these alloys are of high hard- 
ness level (R.57) while others can be 
readily filed, but their high strength 
presents a problem, Ni-Hard has been 
successfully machined with moderate 
depths of cut and feed at speeds rang- 
ing from 85 to 300 surface feet. Other 
high-temperature alloys have shown 
machining characteristics closely resem 


bling those of monel metal. 


- Wexieieeongy RING the number of re 
A quests submitted to the Rodman 
Laboratory by industry regarding the 
performance of ceramic tools on high 
temperature alloys, it appears that the 
satisfactory machining of such alloys re 
mains a national problem. 

Available reports pertinent to high 
velocity machining point out that grain 
distortion on the workpiece surface is 
considerably reduced at machining 
speeds in the vicinity ot 1,500 surface 
feet a minute and higher. The work- 
piece surface is, therefore, greatly re- 
duced in tensile strength and the cut 
ting action is actually in the state of 
plastic flow. It may be that this phenom- 
enon will prove an asset to impact 
machining applications such as milling 
and other types of interrupted cutting. 

In studying clearance angles selected 
by the various manufacturers for ce 
ramic throw-away cutting tools, it will 
be noted that they vary from 3 to 8 de 
grees. Evidently the optimum tool ge 
ometry for general-purpose machining 
may not be finalized readily. We are 
dealing with an entirely new type of 
cutting-tool material, and the natural 
tendency to duplicate the tool geometry 
suitable for carbide cutting tools may 
not be the correct approach. 

It is difficult for the mechanical group 
at Rodman Laboratory to understand 
why ceramic cutting tools are claimed to 
be limited to light cuts and fine feeds, 
when experimental work at Watertown 
Arsenal has shown ceramics to be capa- 
ble of machining steel at 4-inch depth 
of cut with a feed. Such 


depths of cut, however, can only be at 


0.010-inch 
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tempted on heavy-duty type machines 
where speed must be sacrificed. 

High rotational speeds with light 
depths of cut can be attained by several 
of the carbide grades now on the mat 
ket. Industry, however, is much more 
interested in roughing operations in 
which metal is “hogged out,” since this 
particular operation often determines 
the cost per piece. It is the opinion of the 
mechanical group at Rodman Labora 
tory that finishing time in many cases 
is limited only by the speed of the ma 
chine, even with conventional cutting 


tools. 


HE question has arisen as to the ad 


vantages and disadvantages of em 


with ceramic cutting 


ploying coolant 
tools. Coolant could be of assistance in 
preventing distortion of the workpiece 
if this were a major problem. The tools 
themselves, because of their low ther 
mal conductivity, machine satisfactorily 
at high speeds and produce good sur 
face finish without the aid of coolant. 

When employing coolant at high 
rotational speeds, considerable splash 
ing results, and special shields are re 
quired to protect the operator. Splash 
ing also prevents visual observation of 
what the cutting tool is doing. It is for 
this reason that coolant was not used in 
the experimental work at Watertown 
Arsenal. The low thermal shock resist 
ance of ceramic material would necessi 
tate a constant voluminous flow which 
could not be 
until the machining pass was com 


stopped or diminished 


pleted. 

It is possible that, when applying 
coolant to ceramics of high porosity, 
the pores are filled with the coolant 
which in turn is transformed to steam 
and introduces stress concentration that 
could result in fracturing of the ceramic 
tool bit. During the exploratory work 
with ceramics of high porosity, many 
failures were experienced that could 
have been caused by the previously stated 
theory. A high-speed jet system for cool 
ing cutting tools has been designed and 
assembled in the arsenal and is similar 
in design to the high-speed systems now 
under experimentation in commercial 
industry. 

In this system the coolant is fed in a 
direction so that the jets strike the cut 
ting edge at the tool-chip interface at 
a pressure of 1,000 pounds per square 
inch. The jets are fed in thin streams 
through orifices of approximately 0.010 


July-August 1957 


inch diameter. Each orifice controls a 
depth of cut up to 1/16-inch, and the 
unit is designed to cover depths of cut 
up to 3/16-inch. 


Since bottom feeding is the 


optuum 
method for cooling cutting tools, it is 
believed that the 


umbrella effect caused by chips when 


jets will escape the 
coolant is applied overhead. This should 
be a step in the right direction in pre 
venting the brittle ceramic tools trom 
being subjected to thermal shock. 
Ceramic tools are detinitely not a 
“cure-all” for difhcult tooling problems, 
but the high rotational speeds attain 
with cerami tools in 


able cutting 


straight turning or high-speed boring 
operations, plus the fact that they are 


] 


composed of nonstrategic materials, 


makes them an important addition to 
the metal-cutting held. 
characteris 


One of the remarkable 


tics of these aluminum-oxide materials 
is their resistance to cratering which is 
not detectable even after a considerable 


re moved 


volume of metal has been 
from the work 

This resistance to cratering 1S attrib 
uted to the extremely low afhnity for 
metals which also accounts for the difh 
culty experienced in attempting to braze 
ceramic cutting tools to steel shanks. 
from Watertown 


that 


Previous reports 


Arsenal have stated best results 


in grinding were obtained with diamond 
wheels. Grits of 150 for roughing and 
220-320 for finishing are recommended. 
When utilizing silicon-carbide wheels, 
dificulty was experienced in produc 
edge free from 


ing a clean 


nicks. It has been reported, however, 


cutting 


that some commercial facilities ob 


tained satisfactory results by finishing 
the grinding operation with 420 grit 


silicone-carbide wheels. 


T is common knowledge that caution 
must be exercised in grinding sin 

tered carbide material. In the case of 
fixed grinding, grinding passes exceed 
ing 0.001-inch can cause fine cracks or 
possibly complete fracture. Several of 
the ceramic materials submitted by in 
dustry have successfully resisted crack 
ing at depths of feed ranging from 0.025 
to 0.045-inch per pass. Examination un 
der a 10-power magnifier revealed no 
evidence of cracks. 

In subsequent machining operations 
in comparison with lightly ground tips 
there was no evidence of a variation in 
tool life. This appeared to substantiate 


a previous statement by Rodman Lab 


oratory personnel that various degrees 


ot hardness in ceramic cutting tools 
were not of major signihicance. 
Because of the high interest stimu 


lated by work done at the Watertown 


Arsenal, a tull evaluation program wa 


started to determine ceramic tool { 


tential. Ceramic tool blanks were su 
plied to a number of companies 
evaluation of machining performan 


in their ow shops. Initial reports fro 


cooperating companies told of succes 
ful turning of a number of materia 
at speeds tar beyond those used wit! 
tungsten carbide. Superior finish, exc 


| , ' ' 
lent size control over long workpiece 


and good tool life were other benefits 1 


ported, 


1 bee Rt s every reason to expect that 


in the future the cutting qualities of 


ceramic tools will be increased 


further through improvements in 


technology and chemical compositi 


ot ceramic materials. It is evident, also, 


this means it will be pu ssib 


that by 


to achieve further increases in the me 


chanical strength characteristics of c¢ 
ramic material which, for the present, 
limit the application of ceramic tools 


to finish and semifinish operations. 


These problems should be solve 


through the future joint efforts of sp 
cialists in metal cutting and in the tech 
nology of ceramic material, 

The question has been raised whether 
ceramic tooling will replace carbides 
or other tooling available to industry. 
It is my firm belief that ceramic tool 


ing will augment rather than replac 
existing tooling. In addition, it should 


assist in the wider application of ultra 
high-velocity machine tools. 
It is apparent there is a need for an 


educational program before ceramic 
tooling can be properly introduced in 
Such a 


that 


production shops, 


program 
would be parallel to established 
for the introduction of carbide tools in 
many 


industry years ago, 


Editor’s Note 
as an address before a recent mec 
ing of the Metal Working Lubricants 
Committee, A.O.A, Advisory, Techni 
Group, held at 


sase, Middle town, 


This article was given 


' 


cal and Research 
Olmsted Air Force 


Pa. 
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Armament Data Reduction 


The Air Force Armament Center. by converting the information received 


from weapons tests into usable form, prevents progress from becoming 


hopelessly mired in prohibitively expensive trial-and-error development 


HE most mechanically or elec- 


tronically complicated weapon 

ever invented or planned for the 
tuture is no better than the crossbow 
unless its performance is predictable. 
Similarly, the most destructive explosive 
material is no better than the arrow 
unless it can be deiivered to exactly the 
right place at the right time. 

The Air Research and Development 
Command's Air Force Armament Cen 
ter has as its primary mission the test 
ing and development of air armament 
to meet present and foreseeable require 
ments as to reliability, applicability, 
and capability. 

One of the most important elements 
in this mission is evaluative testing of 
developmental items under conditions 
approximating those to be encountered 
in tactical use. This is accomplished by 
operating the test items and observing 
their characteristics 
and electronically with the information 


photographically 


being recorded for analysis and evalua 
tion. Raw data records secured in the 
testing programs are translated into 
meaningful information by the Data 
Armament 


Reduction Branch of the 


Center. 


gN a sense the evaluative test program 

is precision “kibitzing.” Equipment 
undergoing test is operated over or 
and ob 


along instrumented 


served through a full cycle as closely as 


ranges 


possible. Instrumentation equipment on 
the ranges used by the Center includes 


Contraves and Askania cinethodolites, 


188 


Maj. Gen. Edward P. Mechling 





General Mechling 1s Com- 
mander of the Air Force 
{rmament Center, Air Re- 
search and Development Com 

mand, with headquarters at 
Eglin Air Force Base, Fla. 





radar systems, cameras, and other spe 
cialized equipment. Airborne equip 
ment is widely used in the programs 
and may include magnetic recorders, 
cameras, and telemetry devices. 

Data gathered by the equipment are 


recorded on either photographic film, 


oscillogram tape, or magnetic tape. 
The photographic film may record 


changing electromechanical data dials 
of the test vehicle, while the oscillo 
gram tape and magnetic tape are used 
to record changing amplitudes. 

Correlation of data from multiple ob- 
servation stations is necessary and is ac- 
complished by recording a central time 
signal on the raw data record at the 
same time the test information is re- 
corded. The geographical relationship 
between data-gathering stations is also 
of prime importance for correlating in 
formation and is known with first 
order accuracy. 

The complexity of the raw data rec- 
ords requires complex assessment and 
computation processes for reducing the 
information into usable forms. For this 
reason, personnel from the Data Re 
duction Branch of the Armament Cen 
afhliated 


with test 


ter are programs 


from start to completion. When pro- 


established with the Pro 
Office, 


assigned to determine 


grams are 


gram Control project mathe 
maticians are 
mathematical procedures and _ assess 
ment and computation techniques to 
be used for proper data acquisition and 
reduction. 

importance of the 


tec h- 


Because ot the 
data 
niques to the Armament Center's ac- 


reduction and _ processing 
complishment of its mission, the Data 
Reduction Branch was evolved into a 
large and complex operation. Approxi 
mately $1,750,000 worth of electronic, 
mechanical, optical reduction, and com 
puting equipment, plus the services of 
80 persons, are now being used in this 
phase of the Center’s program. The 
personnel staffing the Data Reduction 
Branch include representatives for the 
military, civil-service, and contracting 


groups. 


HE most-used item in the inventory 

of computing equipment is the ERA 
1103 Univac scientific computer. This 
digital computer is in use twenty hours 
a day with the other four hours being 
used for servicing and maintenance in 
order to keep it operating at optimal ac 
curacy. It is this unit that furnishes the 
extremely 


computations necessary in 


precise measurement of armament 
characteristics. 

When test missions are completed, 
raw data records are turned over to the 
Data Reduction Branch for processing. 


Four major steps are followed in trans 
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lating the records into a form tor 
analysis and presentation, These are pre 
liminary evaluation, assessment, com 
putation, and presentation. 

The data records are first reviewed by 
a mathematician for coordination and 
to determine if all data-gathering equip 
ment was functioning. In the prelimi 
nary evaluation phase of the data-re 
the 


record to establish the 


duction program mathematician 


edits the data 


areas to be assessed, the equipment to 


be used, and the type of output re 


quired tor computation, 


K* MR example, photographic film, os- 


cillographic tape, and magnetic tape 
may have been used on a_ particular 
mission with each operated at a different 
speed. The mathematician must deter 
mine at what time intervals the recorded 
information most nearly coincides. 

The mathematician must also decide 
whether a Friden desk-type calculator 
will be sufficient for computations or 
will use of the Univac scientific com 
IBM 
quired. He also must advise project ofh 
the 


puter or 650 computer be re 


cers as to type of analysis or 
presentation which will give the great 
est return. 

A number of machines are available 
for each of the steps in the data-reduc 
tion program. In the preliminary eval 
uation phase the raw daia may be dis 
played using either one or more of 
several machines. For oscillogram view 
ing there is a machine designed and built 
by AFAC personnel to facilitate han 
and Two 


dling, editing, 


motor-driven spindles permit display ot 


viewing. 


the data, and foot-operated controls al 
low variations in speed and reversal of 


the tape. 


HOTOGRAPHIC films may also be 

displayed on one or more of several 
machines. A trimetrogon film plotting 
table, made by the Compco Corpora 
tion, equipped with three film-transport 
systems draws the film across a translu- 
cent table top for editing and direct 
viewing of the film frames. This ma 
chine and a light table are used when 
magnification of the film is not neces 
sary. Films used may include rolls in 
sizes from 35 mm. to 11 inches wide. 

For 


35-mm. 


magnification of 16-mm. and 


Recordak 
Recordak ( ‘orpora 


hilm a hlm reader, 
manufactured by 
tion, is provided. This reader is essen 


tially a commercial microfilm reader. It 
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provides magnification varying trom 12 


to 23 power. A Flofilm universal micro 
film reader, manutactured by Diebold, 
Inc., is also provided for reading 35 
mm, film. 

Following the coérdinating, editing, 
and preliminary evaluation of raw data 
records, accurate readings must be 
made as required. Generally these read 
ings are made of amplitude changes, of 
test-vehicle position on film frames, and 
of data dial changes. Specialized equip 
ment also is provided for this phase of 
the reduction program. 

Most of the 


used by the Data Reduction Branch is 


assessment equipment 
semiautomatic in that punched cards, 
flex tape, or tabulated outputs from a 
machine are used. These machines pro 
duce an output from the movement of 
reference marks from a zero or other 
position on the film. Provision is made 
the 


values trom the machine 


tor operator to insert constant 
consoles into 
the operation. 


A Theodolite Model 


B-2, manutactured by Telecomputing 
4 I g 


hlm reader, 


Corporation, is used tor reading As 


kania theodolite tlm. The operator 


uses a combination of manual settings, 


reticle scale readers, and a tracking 
error measuring device to arrive at ele 
vation and azimuth angle determina 


Automatic readout intormation 


1S provided by an IBM card punch and 
an electric typewriter. 


tions 


HIS machine produces a standard 
deviation in reading errors tor eleva 
tion angles of approximately 0.0003-de 
gree. Azimuth angles can be read with 
the same accuracy except tor nonlinear 
enlargement of errors due to multipli 
cation of azimuth tracking errors by 
functions of the elevation angle. 
Contraves cinethodolite film is accu 
rately read on an O6crlikon hlm reader, 
Model 200-E. When tlm is evaluated, 
the image 1s projected on a 15- by 19 
inch screen with a magnification of ap 
proximately 20 power, Azimuth scale, 
elevation scale, azimuth tracking er 
ror, and elevation tracking error may 


be read in degrees and decimal parts of 
I 


Data on armament performance is reduced to graphic and tabular form. 
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a degree to three decimal places. These 


values and the frame count are dis 


played on the reader control panel. 

UTOMATIC readout of these 

values, with twelve digits of iden 
tification, may be obtained in the form 
of typewritten copy from electric type- 
writer and punched cards from an IBM 
summary punch, The Oerlikon reader 
has the facility for displaying correct 
frame sequences selected at intervals 
from one to ten trames. 

Since the cross hairs in the Contraves 
theodolites appear to rotate on the film, 
it is necessary to have rotating cross 
hairs in the reader. After the reference 
cross hairs are aligned properly with 
the theodolite cross hairs, rotation is 
fully automatic, 


being accomplished 


when the elevation scale is read. 

Provision for making x and y meas 
urement of data on film is included in 
the Boscar Model A, manufactured by 
Benson Lehner Corporation. A film 
frame is projected greatly enlarged on 
a screen and a dot of light 1S positioned 
to lie on the point being measured. A 
joystick controls the dot of light and 
the x and y components of the jcystick 
motion are converted into digital in 
formation. 

Least counts as small as 1/1.600-inch 
may be set up separately for x and y. 
Constants are introduced in six dials. 
Automatic readout of information may 
be accomplished by cutting cards on an 
IBM key punch, punching paper tape, 
printing on a Flexowriter, or plotting 
on the Electroplotter. 

Linear measurements in two mu 
tually perpendicular directions are ac 
Tele 
reader, manufactured by Telecomputing 


Unlike 


reader 


complished with a Universal 


Corporation. comparator-type 
machines, this can be zeroed 
almost instantly at any point, which 
allows reading directly from the origi 
nal film. It does not record in absolute 
units but in telereader counts which 
can be calibrated readily. 

Angles ranging from o to 360 degrees 
can be measured within a least count 


of one-tenth of a degree. 


So ALE measurements from continu 


ous trace records, 35 mm. to 12 
inches wide, are possible with the Oscar 
and decimal converter, both manufac 
tured by the Benson-Lehner Corpora 


tion. The Oscar has a 13- by 26-inch 


backlighted field of view with a hand 
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operated wind mechanism, A movable 
x time reference can be positioned at 
any point over about sixteen inches of 
the field of view. An amplitude meas- 
uring unit is mounted on a movable 
carriage. Either linear or nonlinear cali- 
bration traces may be mounted on the 
Oscar. This device furnishes a resistance 
output to the decimal converter or other 
translating plotters. 

The 


resistance output and converts it into 


decimal converter receives the 
an electrical impulse which is used as 
an input to an automatic tabulator or 
an IBM keypunch machine. The con- 
verter will accept in sequential order 
one x and six y measurements from 
the Oscar. 

\ Coleman 


manufactured by Coleman Engineering 


powered comparator, 


Company, is a true comparator for 
reading film obtained during rocket or 
bomb tests. Two powered screws posi- 
tioned at right angles to each other are 
turned to follow images on magnihed 
film. The motion of the screws is con- 
verted into digital information which is 
registered on the face plate of the ma 
chine. 

A keyboard of eight digits and six 
dials provides a method of introducing 
constants or time information. The in 
formation in the counters and dials may 
be read out on an IBM summary punch 
or a Flexowriter. A rotating table pro- 
vides a means for making angular 


measurements, 


HE equipment available to the Data 
- Reduction Branch includes an atti 
tude film reader which is an optical sim 
ulator to recreate the spatial relationship 
between an airborne camera and a 
ground target configuration. The atti 
tude film reader allows recreation ot 
the position of the aircraft carrying the 
camera to determine its attitude when 
approaching the ground target. The 
reader allows determination of the slant 
range, off-course angle, target angle, 
bank angle, and tracking error. Read- 
out from this machine is visual. 

Analog information may be digitized 
by the Vic-Dar data system equipment. 
The data ; 


multaneously digitizing and recording 


recorder is capable of si- 


on magnetic tape up to twenty chan- 
nels of analog information. 

A Doppler data-processing system 
is used to process and convert to binary 
form analog data obtained from a 


Sperry velocimeter. The output of the 


Doppler data-processing equipment is 
introduced directly into the Univac sci- 
entific computer. 

FM frequency variations recorded by 
special airborne recorders are analyzed 
by a Davies wave analyzer. The ana- 
lyzer identifies frequency of modula- 
tion by beating a local oscillator against 
the magnetic tape output from the air- 
borne recorders. Outputs of the ana- 
lyzer are fed to a brush recorder which 
traces the voltage variations on a chart 
graph. 

The Data 
capability for doing large quantities of 


Reduction Branch has a 
computations. It has a staff of desk- 
calculator operators with an adequate 


number of desk machines including 


Friden calculators and computypers; 
the Univac computer; access to two 
IBM 650 computers; and an Electro- 


data computer, 


HE electronic computers used by the 

branch areall digital machines which 
do basic arithmetic operations under the 
control of an internally stored pro- 
gram. Once a program has been pre- 
pared and coded in the language of a 
particular machine, that machine can 
execute its instructions at electronic 
speeds. 

The principal problem in using au 
tomatic computers is the preparation 
of the program and code. It is neces- 
sary to convert dial readings, shaft ro- 
tations, and voltages to digital informa- 
tion before they can be used in the 
computers. This is accomplished by 
punching IBM cards or paper tape or 
by special conversion methods. 

The automatic computing facilities at 
the Data 
for such problems as determining posi- 


Reduction Branch are used 
tion and motion of aircraft from mo 
tion-picture records, computing theo- 
retical bomb trajectories and drag 
functions, evaluating statistics of impact 
patterns, and editing digital magnetic 
recordings of test measurements. 

The equipment and personnel of the 
Data Reduction Branch have capability 
for solving any foreseeable problem 
when data can be obtained from one or 
more sources. The place of the branch 
in the Air Force Armament Center pro- 
gram is of prime importance. Unless 
performance of developmental weapons 
and missiles can be measured quickly 
and accurately, progress will be mired 
in the prohibitively expensive wreckage 


of trial-and-error development. 
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Testing for Reliability 


For guided missiles and other complex equipment, testing to failure 
normally will assure an order of component re liability several orders 


of magnitude higher than testing ttems merely to specified limits 


Dr. Robert Lusser 





O compare the merits of testing is learned about the safety factors a 

to specified limits with those oi This paper was presented at Margins 

testing to failure, we first have the Joint Military-Industry Re Worst of all. manv critical modes « 
to visualize the level of component re liability Symposium held re- failure cannot be explored at a he 
liability we wish to achieve. Washing cently at Redstone Arsenal cause thev don’t show up at the spe 
machines and home radios are simple Huntsville, Ala., where D fied test level. They may never be cured 

Lusser 1s On the scientific staff } 

and maintainable, therefore, a ninety : and thus constitute a permanent hazat 
nine per cent level of component re to the missile 





liability might be acceptable. 
Guided missiles, however, being very certain test limit. How many units must N! YW. let us see what testing to fal 


complex and not maintainable, require be tested to prove that a specified re ure means and what it may accor! 
a component reliability several orders liability has been attained relative to plish. Whereas advocates of testing t 
of magnitude higher. This is a severe — this limit? As a rule of thumb, we may __ limits fervently hope that no tailures o« 
challenge not only to the engineers, but — say that the sample size must be on cur. advocates of testing to failure 
to the test concepts as well. order ot magnitude larger than ind: duce them intentionally because they 
Let us see what testing to limits and cated by the permissible reciprocate want to study modes of failure at close 
testing to failure can achieve. The up failure ratio range in order to find a quick | 
per section ol the diagram on page For example, if we want to prove, ing cure, 
192 shows the principle of testing to with a confidence of ninety per cent, Testing to failure has other adva 
specified limits. that not more than one unit out of ten tages: Whereas in testing to ts we 
thousand will fail—and this may b« nust test many thousands of its, 
HE test limit is indicated by the the minimum requirement for the com testing to tailure we need to test o1 
horizontal line. How precisely can ponents of complex guided missiles small samples, say twenty-h ten, O1 
this limit be determined? In most in we must test a hundred thousand units even fewer units. Scattergrams ot 
stances, the test limits are chosen arbi Such sample sizes are staggering. To ate strength data thus obtained, a 
trarily. Naturally, if a component type make things worse, they must be re though thev defy accurate statistica 
is to be employed in a variety of equip peated periodically in order to maintain evaluation, are of greatest significance 
ments it is entirely impossible to de- design reliability in production. If we to the engineer 
termine a test limit that satisfies each consider the hundreds, or perhaps thou First, they tell him the strength or 
of the different service conditions sands of component types employed in weakness of the individual units, and 
equally well. Let’s take a radar com- a guided missile, we realize that limit the degree of variation. He will relate 
ponent. The maximum shock may be _ testing at such a huge scale is entirely the average strength to the 1X1 
5g and may be caused by transporta- beyond the possibility of human en stress level, or “reliability boundary,” 
tion. If the same component type were deavor. to judge whether the satety factor or 
emploved in a missile, the maximum Testing to specified limits has other safety margin is large, moderate 
shock may be as high as 100g. Now, _ severe shortcomings. It leaves both the marginal. 
what test limit shall we specify—5g, designer and the customer in complete Furthermore, he takes into considera 
100g, OF what? darkness as to the ultimate strength tion the characteristic variability of tl 
Let us now assume that somebody and the characteristic variability of a test data and establishes a realist 
Was courageous enough to specify a component type. Absolutely nothing dex of reliability expresse I byt 
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ber ot standard deviations between 


average strength and the maximum 


SUress, 
satety tactors, 


*UCH 


— and safety margins provide the solid 


scattergrams, 
basis for down-to-earth discussions be 
tween designers, test engineers, manu 
facturers, vendors, and customers. Thus, 
the reliability situation of a component 
type may be cleared up quickly. Once all 
unknowns have disappeared, the com 
ponent type may be redesigned and re 
tested until an “absolute” degree of 
reliability has been reached. 

In the lower part of our diagram, 
reliability 


are shown. The strength scatterband 


four characteristic situations 
of the component far left is narrow, 
but the average is so close to the re 
liability boundary that poor reliability 
is clearly indicated. The designer had 
better redesign it to raise the average 
strength. 

The 


same variability but a much_ higher 


second component shows the 
average strength. Obviously this com 
ponent is highly reliable. 

The third component type shows a 
large average strength value relative to 
the reliability boundary, yet its variabil 
ity is large too. The designer or test en 
gineer must by all means determine the 
causes of variability and eliminate them 
until he can be sure that a high safety 
margin, expressed in the number of 
standard deviations between the average 
strength and the reliability boundary 1s 
attained. 

The fourth component type in the 
diagram is so strong that the test data 
falls high above the reliability bound 
ary, outside the diagram. Obviously, 
this component type may be considered 
“absolutely” reliable in that particular 
respect, and no further improvement is 
required. 

Systematic failure testing helps to 
clarify the reliability situation of a 
component type to such a degree that 
not more than one or two dozen units 
need be tested to increase its reliability 
by orders of magnitude. This is the real 
goal of reliability testing, not statistical 


accuracy. 


ET us now return to the concept of 
testing to specified limits. It is difh 
cult to understand why a test should be 
discontinued once a specified level of test 
severity has been reached. Shall, per 


haps, the tested item be salvaged tor use 
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in a missile? This we should not tol 
erate because the tested item may have 
been made groggy by the test. 

Thus, since the component must be 
discarded anyway, why not increase the 
severity of testing until the last secrets 
are squeezed out, like the yuice of a 
lemon? 

The concept of testing to limits need 
not be condemned entirely, however. 
In some instances, it might be useful. 
Pressure tanks, tor example, must not 
leak under pressure. This may best be 
proved by pressure testing each and 
every tank up to a specified level. 


Two factors are in tavcr of this pro 
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Testing to limits vs. testing to failure. 


cedure: First, pressure tanks are made 
ot highly ductile material; secondly, 
the maximum service pressure may be 
stringently controlled and limited. 
Theretore one can safely test each tank 
up to the yield point without weaken 
ing it. A safety factor of more than 1.5 
would still be available with regard to 
burst. 

Of course, screening procedures like 
this must not be applied blindly, We 
must first determine the average yield 
pressure and its variability, then the 
average burst pressure and its variabil- 
ity. We determine the 


modes of 


must further 


failure, the safety factors, 
and the safety margins. In other words, 
any test-to-limit program must be pre- 
ceded by a thorough test-to-failure pro 
gram. 


been 


\fter production has started, 
it must be repeated from time to time 
to prove that the inherent reliability has 
been maintained. 

Electronic components may be tested 
to specified levels also. Take the ex 
ample of insulation against voltage. If 
service voltage is 100 volts, and the 


breakdown voltage is known to be 1,000 


volts with a small variability, we may 
test each production unit up to 300 or 
even 500 volts without any risk of 
damage. 

Yet, as in the event of the pressure 
tank, the process 
preceded by a thorough test-to-failure 


Pp) ogram, 


screening must be 


LTHOUGH these arguments are 
£% almost a matter of course, testing 
to specified limits is still the vogue. Let 
me tentatively list some of the reasons 
for this procedure. 

1. Many designers preter testing to 
specified limits because they are not ac 
customed to considering variability as 
a prime cause of unreliability. 

2. Manufacturers, in their effort to 
reduce cost, are often reluctant to con 
duct failure tests, because they may 
have to pay for them out of their own 
pockets, so guaranteeing specified lim 
its appears more economical than de 
termining ultimate strength values. 
This however, is a fallacy. In the long 
run they have to pay heavily for their 
negligence by losing their reputations 
and contracts. 

2. Statisticians often prefer testing to 
limits because it requires no engineer 
ing judgment. 

4. Sales managers, in general, feel 
that limit values are more easily under 
stood, guaranteed, and advertised than 
ultimate-strength values. 

5. Contracting agencies may feel that 
it is easier to specify and contract limit 
values than ultimate values. This 1s 
true, but this attitude is shortsighted in 
view of the serious reliability problem 
of complex automatic equipment. 

6. Test engineers usually prefer rou- 
tine testing to testing to specified limits 
because this requires less worry, effort, 
time, and company money than testing 
to failure. This again may be true, but 
how much does the failure of a missile 
cost the taxpayer in peacetime and how 
much in wartime? 

7. Specification writers may prefer 
limit values which may be formulated 
without considering variability of 
stresses and strengths. True. But they 
don’t know that it is just the inherent 
variability of a component type that 
kills expensive missiles. 

8. Even customers may prefer limit 
values if they believe that components 
that comply with specifications are au 
tomatically “good” and reliable. This, 


of course, 18 a gruesome mistake, 
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A New Loading Process 


The application of single-pour controlled cooling to filling bombs and 


other explosive ordnance has resulted in uniform high-quality rounds of 


better density together with greater simplification in the methods used 


lr is 


generally accepted fact that 


the three basic phases to all shell 


cast loading procedures are the 
melt, the pour, and the shell condition 
ing or cooling after the pour. In the ap 
Controlled 
the 


plication of 
Cooling (SPCC) to the first phase 


Single-Pour 


melt—the variables of dissolved or en 
trapped air, viscosity, and melt tempera 
ture are controlled by applying vacuum 
to the melt kettle during melting and 
by direct thermal control via appropri 
ate sensing elements to an essentially 
enclosed system. 

The 


wise 1S 


like 


case ol 


second phase—pouring 


standardized, in the 
Composition B and Cyclotol, by the 
jacketed 


comers and pouring heads and by the 


use of appropriaic down 
use of a votator for the generation of 
exact quantities of solid nuclei for mul 
ticrystalline growth when TNT is the 
casting material. 

In the 


of the shell during cooling is effected 


third phase, thermal control 


by the application of a radiant heat 
source to the ogive and funnel of a shell 
while conveying the main body of the 


weapon through appropriate cooling 


media. thereby allowing full feed 
through the funnel throat until solidifi 
cation below the booster region is es 


sentially complete. 


HE wide variety and types ol shell 
that have been loaded in the SPC(¢ 
pilot plant during the last year and a 
half have ranged in size from 75 mm. 
to 240 mm., amply demonstrating the 
flexibility of the process. In addition, 
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Brig. Gen. Joel G. Holmes 





(U.S.A 
was a distinguished Ordnance 
officer in both World Wars 
He is nou serving as 
lowa 
nance Plant, Burlington lowa 
This 

recent meeting of the A.O.A 


Bomb 


General Holmes Ret.) 


p of 
piani 


Ord 


manager for the 


address was given at a 


Loading Committee 
{mmunition D; 


lou a Ord 


and Artillery 


vision, heid at the 


> ) , 
nance Plant 





INT, 
Cyclotol. It 


the materials cast have included 


and has 


Composition B, 


1 and 


also been found that aluminized 


other multicomponet systems 


cast in this way, althoug! 


schedule for casting 
been made 
Che ACCOT 


the condition 


' 


cast he 
types or conventional } I] tl 
scheduled for SPC 


by the 


been processil 


Con 


Ammunition 


Arse n il. In 


Ordnance 


mand and Picatinny num 


ge trom 


ber these ran 


some rounds to 15, ers, but 


in all cases the cvcles were not con 


' 


sidered developed completely until 


, 1) 
high-quality, cavity-free, uniform shel 
could be consistently cast w ith assurance 
using a deep-cavitv funnel at that. 


In recent months a new application 
of the SPCC 


has 


method oft cast loading 


been made to a weapon ol! less 


conventional design which, for security 


reasons, shall be designated simply as 


OAC Item No. ¢ 


to describe the mz i 


W ith ( 


ot this it 


ul atte! 


any detail, it can be said that 


sists of three components; the 


smallest of which 1s loaded 


proximately 4 pounds oO 


tion B, the s« with 


6o pounds ot position B, 


final and lar tion with appr 


mately 1 tf Composition B 


The conventional method of load 


the first of tl as tollows 
I 185 degrees Fa 


has c1 


iS inserted al 


om pour 


enheit pour 


HIS 
cast 
When it 
the cast 
cause ol 
hundred 


of this and t 


one 


described, 


Phe 


casting the 


conven 
intermediate 
sized sections of Item No. 606 are 


} 


the same and consist of the tollow 


A bottom pour is made with Cor 


tion B at 194 degrees Fahrenheit to ay 


proximately one 


inch of the top of th 


A bot 


r 
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funnel. In 2 hours all the material 


from the funnel has fed into the cast 


below and an add pour at 196 degrees 
is made to within one inch of the 
top of the funnel. 

This is allowed to cool for two hours, 
the funnel is removed, and its riser 


knox ked 


and other add pour at 196 degrees is 


out. The funnel is replaced, 


made to within one inch of the top of 
the funnel. At the end of an hour and 
a half the funnel is once again removed 
and cleaned, The cast is processed with 
a cutdown tool, the funnel replaced, 
and a final 196-degree add pour made. 
The 


room temperature, 
[D' SPITE this almost custom-made 
method of manutacture, the qual 


ity of these casts is not always of the 


rarely 


unit is then allowed to cool to 


best. Densities above 1.660 are 

achieved, and cavitation, even though 

within specification, is often present. 
For these reasons and in order both 


to ensure a more uniform cast and to 
increase the reliability of process to the 
point where X-raying can be put on a 
sampling basis, the pouring ot these 
rounds is being transferred to the pilot 


The ap 


process to these 


plant on a production scale. 
plication of the SPCC 
items has already resulted in great pro 
cessing simplification and has yielded 


high quality rounds. 


Che processes developed in the order 


size ot the three components are as 


IOLLOWS 


1. For the small charge, the radiant 


panel water is held at 320 degrees Faht 


enheit and the circulating 126-degree 
coolant water level is maintained at 1 
inches trom the throat of the round. 


The 


quent cases at 190 degrees and, atter a 


pour 1s made in this and subse 
4-hour cycle, the radiant panel is turned 
off. Once the funnel material has solidi 
hed, the casts are ready for final pro 
cessing. 

2. Acceptable intermediate-sized casts 
were obtained by the simple expedient 
of applying heat from the 320-degree 
radiant panel to the funnel region of 
the charge for 10 hours while simul 
taneously circulating 46-degree water 
in the bath directly below these units. 
The unseemly length of this cycle and 
that for the large-sized component, de 
fact that, 


scribed below, is due to the 


unfortunately, because of the way in 
which the casings of these components 
are manufactured it is not practical to 
immerse them in circulating water. 

3. The largest components are manu- 
factured by keeping the radiant panel 
temperature at 290 degrees Fahrenheit 
during preheat, bringing it down to 
275 degrees for 12 hours after the pour, 
ind then holding it at 225 degrees for 


the last 4 hours before final freeze-up. 


procedures uniform and 
high-density casts are obtained, but we 


By these 


would be remiss in accurate reporting 


if we did not point out several difhcul 


| 


ties that were encountered. 


these is concerned with 


HI first ol 
the fact that the over-all final cast 


weights of these units are held within 


verv close tolerances. These tolerances 


can be met to a certain extent by the 


addition and subtraction of separate 


weights. However, it was found in the 


case of the large units that when 


+ 


evacuated melts were cast, densities of 
the charges obtained were of the order 
of 1.70 grams per cubic centimeter, and 
that even with all extraneous weights 
removed, the over-all weight of the 


final component exceeded the allowable 


maximum. Only by regressing to un 


evacuated material (bringing densities 


down the 1.68 grams per cubic 


centimeter range) was it possible to 


meet the weight requirement consist 


ently. 


Fortunately, this switch to unevacu 


ated material has had no apparent del 


eterious effect on quality. It was also 


; . 
found that many of the shell cavities 


exceeded the desired volume by the 


equivalent of 2 to 24) pounds ef water, 


again making it impossible to stay 


within the maximum weight limits 


except with the lowest density casts. 
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Shell preheat and controlled cooling cycles established with current pilot plant equipment 
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The Steel Case Program 


A review of the progress made m the development of steel cartridge 


cases for small-arms ammunition reveals that encouraging achievements 


have been made in many areas while some proble ms still await solution 


Dr. Philip H. Burdett 





HE Small Arms Steel Case Am 
munition Committee of the Amer 


Inance Association was 


ican Or 
formed in 1949 as a Special Committee 
on Caliber .50 Steel-cased Ammunition. 
This followed the reactivation of the 
steel-case program at Frankford Arse 
nal with the assignment of establishing 
a pilot line t duplicate the process used 
at the Lowell Ordnance Plant during 
World War II. 
Since that time work has been un 


dertaken on steel cases for practically 





every military small-arms caliber in have been in the technical or equip 
cluding caliber .45, caliber .20 car ment areas, but frequently they have 
bine, caliber .20, 7.62-mm. NATO, cali resulted from changing military re 
ber .50, 20-mm. (Mar type), 20-mm. quirements which have prevented the 
(M103 type), and 30-mm. A number _ responsible military agencies from giv 
of other facilities have been or are at ing individual programs the financial 
present participants in this program, support necessary to wrap up the prog cases | 

It would be nice to be able to sum ress which has been made and to give emerge 
marize the progress of the past seven assurance that an economical and tech nition would 
years concisely and preterably in glow nically sound process is available when There 
ing terms. Progress there has been— needed. particular 
real solid progress which most cer Sometimes it has been necessary t tion, belies 
tainly strengthens our detense position. set aside promising devel pment work 1 short 


The advancements have not, however, in tavor of more expedient solutions to 
been spectacular, nor have they gen immediate problems. These experiences 
erally been universally applicable to all are, of course, not unique with this 
our probler program, but they do lead to a certain 
uneasiness that promising leads may 
HE solutions to metallurgical and have been overlooked and that the 
surface-finish problems frequently lutions obtained to problems may 
are uniquely applicable to one caliber or be the best in all 
to ammunition for one tvpe of gun, and In the « 
the optimum solution to each situation 
must be sought individually. sibility 
There ha been discouragements serious disagreem 


and frustrations, too. Sometimes thes« thesis that a miltt 
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times of emergency all materials will be 


critical, only will be relatively 


less unavailable than others. It is esti 


some 


mated that seventy per cent ol the raw 
material for brass is imported. 


Specifically, the Assistant Secretary 
ot Defense tor Engineering has issued 
strongly worded warnings concerning 
the necessity for conservation of mate 
rials and has cited the use of steel for 
cartridge cases as an example of what 


has been and can be done. 


N the face of such conflicting atti 
tudes, there was real concern lest the 
steel-case program for small-arms am 
munition be shelved to make way for 
which a more dra 


other projects tor 


matic and universally accepted need 


existed. In June 1956 the American 
Ordnance Association urged continued 
support of the small-arms steel-case pro 
gram—proposing specifically the manu 
facture of noncombat small-arms cart 
ridge cases from steel within the limits 
of available know-how. This would in 
clude practice rounds, dummy cart 
ridges, blank cartridges, and perhaps 
other miscellaneous items. 

It was explained that the program 
had reached the place where further 
progress required extensive production 
experience to determine the process re 
producibility under production condi 
tions, to give the steel suppliers an op 
portunity to determine the feasibility of 
furnishing the desired grades of steel, 
and to give the using services the ex 
perience and confidence required be 
fore standardization would be consid 


ered. 


A REPLY was received from the As 
L 


sistant Secretary of Defense for En- 


gineering, from which the following is 


an excerpt: 


“The 


for the development of suitable designs 


Army acknowledges the need 


and production processes for small-arms 
steel cartridge cases and anticipates the 
development of designs and processes 
that will permit the unrestricted use of 
steel-cased small-arms ammunition. 
However, in consideration of such fac 
tors as existing designs, military re 
quirements, mobilization requirements, 
stock position, and weapon obsolescence, 
efforts at the present time in those areas 
where the Army has responsibility are 
being limited to the caliber .30, caliber 


196 


>.62-mm., and Air Force 20-mm., (60 
20) rounds. The decision to concentrate 
effort on these rounds 
The 


the policy of this office to encourage de 


appears proper. 
Army plans are consistent with 
velopment during peacetime of designs 
and processes which result in the con 
servation of critical materials. 

“Dealing more specifically with your 
proposal tor immediate use of steel 
cases in the training role, the Army is 
now taking steps to standardize the 
caliber .30 round with a steel cartridge 
case for training use and plans annual 
procurement of these at a rate consistent 
with requirements and facility capa 
bilities. 


“With 


Army procures ammunition not for its 


respect to the 60/20 round, 
own but for the Department of the Air 
Force use. Personnel of the latter de- 
partment have indicated their plans for 
early standardization for procurement 
of the training round with a steel cart 
ridge case...” 
HE caliber .30 program referred to 
in this reply is being carried out on 
a limited scale. The 7.62-mm. program 
has been held up pending weapon 
standardization, and the 60/20 program 
has been implemented to a limited de- 
gree, although the hoped-for standard 
ization of a training round by the Air 
Force has not yet been accomplished. 
A detailed discussion of the techni 
cal problems which have arisen would 
be out of place here, but three major 
problem areas deserve mention. 
Steel—Throughout the postwar pro 
gram all participants have been plagued 
necessity of steel in 


by the procuring 





“Progress on steel cases during 
the past seven years has been 
slow and sometimes painful. 
However, some work has been 
performed with each of the 
military small-arms calibers, 
and in no instance does there 
appear to be any real obstacle 
to the manufacture of a satis 
steel What 1s 
needed most is additional ex 
pe rience. This applies not only 
to facilities which manufac- 
ture the cases but to the steel 
companies which must supply 
material.” 


factory case. 


basic 





small quantities which would not gen 


erally justify the steel companies pro 
ducing special heats for the purpose. It 


} 


has usually been necessary, theretore, 


to use material which was available, 
even though it was not considered op 
timum for this purpose. 

In spite of this, considerable progress 
has been made. It was originally felt 
necessary to specify spheroidized, cold 
finished stock to take advantage of the 
relatively clean surface and close thick 
ness tolerance associated with cold-fin 
ishing. Later, hot-finished material was 
used, grinding the disks to clean up the 
surface and obtain the necessary thick 
ness tolerance. 


More 
had a 


recently some facilities have 


considerable amount of | suc 
cess in using hot-rolled material without 
grinding. With at least one process un 
that 


be 


der consideration, it is hoped 
spheroidization ultimately will not 


required, 


basis of 


Heat 
j 


World War II experience, it was agreed 


Treatment—On the 


that initially reliance should be placed 
on a fully heat treated case. Although 
it had frequently been possible to pro- 
duce cold-worked cases which per 
formed satisfactorily, occasional failures 
occurred which it was felt would not 
have been experienced with fully heat 
treated cases. The development of satis 
factory production-type equipment for 
the oriented heat treat and quench re 
quired by the larger cases has not vet 
been successfully accomplished 
Recently, experimental work has been 
undertaken on a novel-type furnace in 
which the cases are not oriented and on 
a process for heat treatment which 
could be performed on relatively inex 
pensive, simple equipment. 
different 


One radically process, em 


ploving no quench hardening and a 


novel method of producing a ductile 
flange, has shown very great promise. 
However, budgetary restrictions and 
the lack of Air Force requirements for 
the 20-mm. Mat-type steel case have 
forced the Ordnance Corps to dismantle 
this pilot line. This is viewed as being 
a most serious loss, since it represented 
the only unique approach to the prob 


lem. 


Surface Finishes. 


the limitations 


In the early 19 o's 
4 


and inadequacies of 


the chromated zinc surfaces for steel 


ORDNANCE 





Armament Technology 





cartridge cases were recognized, but in 


the postWar program, [or lack of an 


approved alternate, practically all facili 
ties have been forced to install capacity 
for this type of finish. Recently, how 
ever, the use of Epoxy modihed phe nolic 
| 


varnishes has been approved for caliber 


(M21 and Mio32 


of finish has 


50 and the 20-mm. 


types ). This general typ. 
been used successfully on artillery ste« 
lor years. 


Cases 


It is believed that this represents a 


and, although anum 


ber of problems remain to be 


real step forward, 
resolved, 
it is believed that the extension of the 


use of these organic finishes in the 
larger small-arms calibers can be antici 
pated. Their applicability to the small 
calibers, where individual racking 1s 
impractical, is still questionable, since 
no method of bulk application has yet 


bee n dev ised. 


A 


Caliber 


QUICK rundown of the status of 


various calibers may be of interest: 


.45.—The caliber cart 


ridge case has been standardized on a 


45 


1] ] ] 
cold-worked steel case. It uses a barrel 


plated, chromated zinc surface. 


Carbine \ 


this case is available, but ade 


Caliber process tor 
making 
quate stocks are on hand, and it appears 
that the round is being phased out ot 
Army Should it be re 


there are 


the program. 


vived, certain questions con 


methods of test 


\ alues 


cerning the pressure 


and numerical of pressure and 


velocity to 


be adopted. 


NATO. 


These two are grouped together be 


.20 and 7.62-mm, 


cause it is the hope of Ordnance to 


have interchangeable lines capable of 


producing whichever type of cartridge 


is required. They are considered par 


ticularly important, since an estimated 


twenty-five per cent of all small-arms 


and artillery cartridge-case metal will 
go int these two calibers. 
«duction experience on the cali 
.30 round has been quite encour 


using an unoriented heat treat 


barrel-plated, chromated zine 
NATO 
ndardized with a brass case and 


steel in pro 


-02-mm. round has 


been produced in 


quantities because production 


n held up awaiting apon 
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“There are those who 


ing the amounts o 


ammunition 
War Il 


artiliery 


the 


World 


cated to 
gram in 
that with 
made 


‘Ss 


anotne emel 


nition, believe 


war wil be a 
will be fought with 
tion produced 
ration. Since 

fo produ ¢ 

from bra they 

guirement for the develop 


ment of steel Cases 





standardization. However, experimen 
and 


that 


tal work has been encouraging 
supports the hope of Ordnance 
interchangeable caliber 30-7,02-mm., 
lines can be established. With the stand 
ardization of the M6 


and the Mr4 and Mis rifles it is to be 


machine gun 


hoped that additional production ot 
this item can be supported. 

Caliber s¢ The caliber 45 case 1S 
currently made using an oriented heat 
The 


chromated zinc, rack-plated, and epoxy 


treatment. standard finish | 1s 


modified phenolic varnish has been ap 
The 


has rec 


proved as an alternate finish. 


Army 


ommended standardization of the steel 


Continental Command 


temperate ¢ li 
Alaskan 


tests now nearing completion will per 


case round for use in 


mates. It is anticipated that 
mit standardization for worldwide use. 


20-mm.-M21 Type.—This 


round has been produced successfully 


type ol 


by a process involving only cold work. 


Complete success has not yet been 


achieved in the heat-treated case. Both 
chromated zinc and phenolic varnish 
are authorized as surface finishes. This 
round is now being phased out of the 
Army program by introduction of the 


é 


M39 and T 171 


guns. 


om 


20-mm.-M1 


between 


»2 Type (60/20).— 


parisons the success of brass 


j 


and steel in this round are difficult be 


cause of the variety of models 


superior 


the bras 


idditior 

ana t 
the 

vo other pot 

iliber there 

twenty pounds 


rounds. Ther iddition 


saving 
ivr 


are considered satisfactory for use wit 


guns as presently manutactur 


} 


steel cases. 7 his 1s ilso true ol M 29 gui 
manufactured after March 1957. How 
ever, existing Mzo guns must be mod: 


hed tor satistactory performance il 
these modifications, however desirable 
absolutely 


are not required if brass 


cased ammunition ts to be used 


would be expensive 


retront of uli exists 


enougn to « 


some hesitancy ibout makin 


cnanye., nis ost, woweve;r»r 
I I} I 


about twenty-five per cent olf 


ings which could be realized 


, 
ised ammunition were 1do] 


target practice rounds for the 
years. 

There are irye mobilizati 
ments for this round, but the 
zation by the Air Force for pract 

the 
quoted ibove has 


the 


steel round, theretore, comprise a sma 


inticipated Secretary s 


not vet 


OCce| 


| f 
Facilities for manufacture ol 


] 
pilot line in one plant, one productior 


line in another, and 


} 


one production ine 
now being coverted 


The 


program for a system employing 1 Simi 


to steel. 


Army has a new 


: 
lar case, for which steel is specified 

) 

Progress on steel cases during th 


\ , 
past seven vears has been slow im 


sometimes painful. However,  s 


work has been performed with each « 


the military small-arms cal 


no instance does there appear to be ar 


real obstac ie to 


ibers, and 


the manul 
satistactory steel case. What 
ones 
Chis 
only to facilities which mat 


the cor 


most is experience, 


' ' 
cases Dut also to 


must supply the 


deve iopment 
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THE UNITED-STATES/AIR-FORCE 
~ Pte, Vs & 
upon the occasion ofsits~// y, 


™ 


“yy 
goiden anniversary 


Engineering and production of precision electronic equipment and systems for the UNITED 
STATES AIR FORCE is the day-in, day-out concern of many hundreds of people and many 
specialized departments in the Reeves organization. We take personal pride, therefore, 
in saluting this great Service upon the occasion of its Golden Anniversary. 


Among the many significant projects currently being advanced at Reeves for the 
United States Air Force are the following: 


® REAC® Electronic Analog Computers for the largest and most advanced installation 
of its kind at Wright Air Development Center. 


REAC® Electronic Analog Computer installations at White Sands Proving Grounds, 
Rome Air Development Center, Edwards, Eglin and Holloman Air Force Bases. 


Reeves MSQ Close Support Control Mobile Radar Systems. 
Reeves Range Instrumentation Radar installations at Patrick AFMTC. 


Reeves Military Radar equipment in a wide range of special types for USAF 
installations throughout the world. 


Reeves special computer systems for gunfire control and many other applications. 


In addition to participation in these USAF projects and manufacture of a wide range of 
precision electronic components for USAF suppliers, Reeves’ research and engineering plays 
a continuing role in the advancement of vital projects for the other Services. 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 
215 East 91st Street, New York 28, N.Y. 


eeuveds 


ORDNANCE 











Index of Advertisements 


JULY-AUGUST 1957 


The following companies have shown by their interest in the design and production of ordnance that they are ready 
to serve the United States through industrial preparedness for national security and peace. Such companies as these 
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The New Spicer SYNCHRO-MASTER TWE 


— newest achievement in Dana Creative Engineering 





This is a new concept of 
excellence in mechanical engineering 
design and manufacture. 


This is a new concept 
of efficiency in power transmission 
for heavy-duty vehicles. 


This is the revolutionary 
new Spicer Synchro-Master 
12-Speed Transmission: 


12” shorter, 200 pounds lighter 
than any other multiple-speed 








transmission of comparable capacity; 





and with sufficient low gear 





reduction and spread to handle . 





various road conditions without 





need for auxiliary transmission 





or two-speed axle! 





Spicer Synchro-Master Features 


Blocker-type sychronizers in 

all speeds, forward and reverse. 
All six low range ratios available in 
reverse. Forced feed lubrication. 
Screen for filtering oil. 

Standard six-bolt S.A.E. power 
take-off apertures on each side. 
Equally spaced steps between ratios. 
Replaceable bearing retainer 
inserts in all case bores. 

Tower or remote control types. 





Ask Dana engineers to help you adapt this 


revolutionary new Spicer Transmission to 
DANA PRODUCTS Serve Many Fields 
your heavy-duty truck requirements, for new 


AvToworive ’ s standards fe nomy and performance 






VEMmrCL ES AND EQUIPMENT 
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Aviation 
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CANVATR 








Arma penetration systems provide . 
for top mission effectiveness. If you 
are interested, contact Arma... 


Garden City, N. Y. 
A division of American Bosch Arma Corporation. 
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